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(57) Abstract 

Virus virions defective in F gene are successfully collected by using a Sendai virus genomic cDNA with deletion of F gene. Further, 
infectious viral particles defective in F gene are successfully constructed by using F-expression cells as helper cells. Also, virus virions 
defective in F gene and HN gene are successfully collected by using a virus genomic cDNA with deletion of both of F gene and HN gene. 
Further, infectious viral particles defective in F gene and HN gene are successfully produced by using F- and HN-expression cells as helper 
cells. A virus being defective in F gene and HN gene and having F protein is constructed by using F-expression cells as helper cells. 
Further, a VSV-G pseudo type virus is successfully constructed by using VSV-G-expression cells. Techniques for constructing these 
defective viruses contribute to the development of vectors of Paramyxoviridae usable in gene therapy. 
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1"5 (Lamb, R. A. & Kolakofsky,D. , Paramyxoviridae: the viruses and their 
replication, in Fields Virology, 3rd edn, (Edited by B.N. Fields, D.M. Knipe 
& P.P Howley) pp. I l77-l204(Phi ladelphia, Lippincott-Raven. (1996)) 0 Ztl 

eu £tzWk&^?*-(D&&mfti) i miimzte$txx^z>o Lfru&#^ zti 
(oo^^^-m^tM^mz^x, mftxmk(DBmxft&?2>o n-ox, 

T©K^*x>v* "Jf-f #ijsi«£ft£ (Roberts, A. & Rose, J.,K., Virology 
247,1-6 (1998); Rose, J., Proc. Natl. Acad. Sci. USA 94, 14998-15000 (1996); 
Palese, P. et. al., Proc. Natl. Acad. Sci. USA 93, 11354-11358 (1996)) 0 
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;i/^ORNA^y A|)7>f ^/y A^gt; y xi&mt> ( 
ribonucleoprotein complex; RNP) ©J&T-#3EU r^flRNA^'Ol/Xtjl^ft 
S J; o ft.mWAsftmffiftteft W J ARNAfZ/W XLX7s> A©RNP^\© 

(nsRNA) ^-r;u^tt?ii$fflflScDmM-e©^iimu> DNA7x-x&#fc&^fc 

tolfeft^©ffi^ai^ (integration)^^ £>fc^„ MUiRNAI^±0fflEjIfcg| 

x. t» &g#> e. fix v ^ & i\, z. ti *> (D&miz v -r ± x imna ^ ;p 7 ©ae^s^ 7 

#$gtE# 7mmkV<< )l7><0*~cb*>y4 t>4)\<7, (Sendai 

virus; SeV) £&gLT£fc„ SeVf£##gj5M T-f RNA^^f )V7X S Ji? $ 

tvy-DlX (paramyxovirus) fzHU murine parainfluenza virus©— UXSb 

5'$— ^~ tf (hemagglutinin-neuraminidase; HN) J:7a-y3>^>;t^| ( 
fusion protein; F) *^UTH±fflB«fc»3t> Mn^^c U 
<DWhXV*7—e£V#j<<7)s*7nT4> (RNP) j££#©fl2tf#£ tSRNA 
4V A U tf ;i/X©mRNA©i|E?;&V7 7 A©«S¥£fT-5 

(Bitzer, M. etal., J. Virol. 71 (7): 5481-5486, 1997) 0 «W ;i/7:n>^n- 
7SeUFiiJSf4©M^B5igSe (F 0 ) £:LT£/#£ft, h'jrS/>tz«fcS4r> 
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rttnftm (proteolytic cleavage) f Fl t F2 izffi$l£h (Kido, H. et al., 
Biopolymers (Peptide Science) 51(l):79-86, 1999), fSttMSH^ft OKM 

^^gi^^d-To zoo* frzitt bizftLzmmmste^tntDtiT^Zo * 

(Z strain) fc#«£ftT:fc!K gHiit^SlfoilWb 

es©iiiiiife*sifBi-5gat?feSo 5 1 v t> 4 )\,7,omM-wmm 

%<Dfil-\s^Mz&V%mR*7)\'£LXfc<m^t>i\X&t)^ tfc/WT'ij H 
£ fc fiS§fl T? 1 0 9 ~' 1 pf u/ml ^ 3 A v > %M * 4 * - £ m f o m i5fi£# t fc* * 
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Ltzo ^^(Is invivot?{i7y h©jat«4LT^3SWe>*lfco £©Fitfc 
* f) t *$8t»# £ li> Fitfc^ i:HNfce^©Pi£ £ * -a- fcSeV^ * * — cDNA 

u -tr > ^ ^ )i 7, om g & «fc ot^ a k * s&E-r 5 m«T*«t4 

-f^XS^SEJRI-S^ffiftfllAf&o tfz, <I©SeV^*-cDNA£, F^M 

jrabfco 

t>4)W (Dim tt * < b & O ^ * £ - TJ £ § d *s*iJ BJ! b tz 

o 

19 \amm&¥*&mM£mr>x$fe£fmtzmifi7*i<tixKz (y u , 

D. et al. Genes cells 2, 457-466 (1997)) 0 dCDV-f ^XgjRNA-M U 7"U 
3>fc^-2il Lfc^**-{i, ^iz^JAbT^Stfv? 1 -f 7il (positive- 
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strand) RNA'W ;i/*T'fc2>-b A >J ^iS**^ Jl/X (Semi iki forest virus) i-fc 
f£^>> h'K^^-f (Sindbis viruses) © 1/7*1) 3 >*^-Z\Z btz t>4 )\>7, 
^W-lZtt^, $VACD££tt*\ #7^> K«£*>^*M£8&ft^C:£:K 
«fc SSAitfc^CIM X£ y >r- v > ^CDHMWS (flexibility) ft ££K 

< £ <fe 4 kbp£ T"^ARrfgT'$> S N fc&S'^ *-T*(±£ 6 fc*Atf-f < 

x^^-M^om ^(cn»t^«(cBv^¥T-ae^#A^n, c- 

kitRH4(Z)priinitive*IBBg(3%3?A^nS^^$:fiSISbTV^SC:i:^e), 
^-J±^mtl£^lil«Jiffl«i8*^ojSffl^te^^^^^^--(3ftD»SCi: 

( 1 ) (a)^7^v^O-f;w©'M< o©x>^o-7*# 

s (b) $ (-) m-*imkk.mGtz9 >'i*K, 

(2) (-) ig-#fIRNA#NP*>;^K s P^W^St £J:7>*L* >^*ff£$8 
S1U F^>^^H*«fcV/^feliHH^>^^*t*|g3SLft^«t-5tcaJ[^*nT^ 
5, (1) ligB®©'***-^ 

(3) (-) 0|-*ilRNA*^^tftl>J:d{3&^^nfex>^o-r^>^^ 
I©M<H-o^ (1) (2) KiBft©^**-^ 
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(4) VSV-G* W^g£^tr, (1) frh (3) ©^rn*»nE«©^^^-> 

(5) (-) 8-*£RNA#-fe>*W fr'OI/atzS**- 5* (1)A^(4)©1^' 
tlfrtllEIB©^*-^ 

(6) (-) «-*«BNA*«*?)t3^*aifi^PS:3-Ktrv^ % (1) A>6 (5) 

© ^ -r n*» (3 ib«6©^ * * 

(7) (1) (6) ©v>t^h.*pKIE«©^**-£^£ft* (-)H-*IIRNA 
* fc 14 * ©*S m £ 3 - K "T § DNA, 

(8) (i) (6) (D^ttifrizmm®^? $ -©si*st?*)ot> 

li*©ffl1t«&3-l ? 1- £^*-DNA£,x>^D-7*>;^fr&2g3St3flfl 
(b) K*BlflS&ig*U ^©tg#±»^^^^^^^ISiR1-5XS> £^ 

(9) (1) (6) m^?HfriZtm(D^?*--(DWimJ5m-Z&^Z, 

mLte^&oiz&g-Zftitz^^tWJ )VZiZ&*tZ (-) $|-#!IRNA, * 
it^M (-) «l-*«HNAi:e^f 5^ W^K, fr&fc-&«£<**x x>^d- 

(10) Xg (b) H^ttSM©^*:^ x>^n-7*W**Jt*«9W * 
«^©fttg«Tfe§, (8) (9) £iB«®£^ 

(1 1) Xg (b) ti5{tS«©^#(343^T, ttfflBl3. x>^D-7#> 
^^K*»35lf 5«lia*«JiUTJS**ffd^ (8) Sfctt (9) 
(12) m^3E|-r^x>^D-7 , ^>/^M© , i>^< ti> lo^ gtilH (- 
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t& l-otm-X'&z, (8) tut, (i i) ©^m*»fcE«©asu 
^fftr&s, (8) (12) ©v^n*niatt©*^ critic 
to© mwtft? £ ;< y v > y u fc f? f ;i/ ^tt-? fciit o 

M7 ^ ^V-W^^-M^X© TNP N P N M, F, HN, fcitfLjfifc^-j 

U*tfn£>f ;i/*JB N P/C/V M F HN - L 
)l7?iy-( Jizm N P/V M F HN (SH) L 
^-tf>J£-f ;b*Jg N P/C/V M F H - L 
WitH^<7 ^ * v (Paramyxoviridae) ©b^to^j^ ( 

Respirovirus) £#^£ft£-fe>^ *?4 ^©Sfce^OffiaiBBfllOx-*^ 
-^©7^t^3>fflt NPjUg^Ko^Tfi M29343s M30202, M30203, 
M30204, M51331, M55565, M69046, X17218, PjBfi^Co^tli M30202, M30203, 
M30204, M55565, M69046, X00583, X17007, X17008, MJte^Ko^TIi D11446, 
K02742, M30202, M30203, M30204, M69046, U31956, X00584, X53056, Fjt&Ftl 
o^Tii D00152, D11446, D17334, D17335, M30202, M30203, M30204, M69046, 
X00152, X0213U HNjge^to^Ttt D26475, M12397, M30202, M30203, M30204, 
M69046, X00586, X02808, X5613K Lifted fco^Tte D00053, M30202, M30203, 
M30204, M69040, X00587, X58886£#J$GD;i to 
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tt^mttZo ^vltW-OlZte, -I^C, x>^D-7-©|*jg|H;:RNA^ 
W^fffr£>&S«£ft U^D^M >; RNP) £^A,TH>-§> 0 M?IZ 

^£ft£RNA<£/^ ^7^;i/*©>rV (-) H (*:tf:rf 711) ©- 

#$jRNA-?&^ ^>^^K(iC©RNA^^LT^^$:ff^LT^So 

lZ&&tZ> (-) II-*I«RNA, (b) |j£ (-) l|-*IIRNA^^-r§^ 

t&tttzzy^tntiz, m (-) m~*mMktm&&z.u/£tzizmmzm 
£u m (-) m-*mMktM&faZBmtz*>;^n<Dztzwoo -«tc 

^ * ^v>^ ;i/^© (-) m-^mMk {>? J ARNA) \z\Z s NP^w^ff, P 
*W^fC, ^J;VL^>^°^M^^bT^So CORNP(Z^^nSRNA*^^;U 
X-yy ^©ig^iTOM©^^©^^^^ (Lamb, R.A., andD. Kolakofsky, 
1996, Paramyxoviridae : The viruses and their replication, pp. 1177-1204. In 
Fields Virology, 3rd edn. Fields, B. N. , D. M. Knipe, and P. M. Howley et 
al. (ed.), Raven Press, New York, N. Y.) Q ^^©It^ffctckt )\=> X >? V 

iz&xtz* >'V7nfrt>t*z&Gtiiifi$&tiZo *%mo^>7 * -\z, fliitf 

^7^V)^Mffi (-) ^-*»A{Z^n?>©^>^^M (NP y P. £J;t>*L 
^>^^K)^^bfcRNP*^tf^©T"fe§o-^(3 y ^7 $ £ V>f )IX<DMP 
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«JBrtT?tl^# (RNP) t^SnSRNASra«r*l6***f 4*CDT**o 

, mx.it, mmtuiT^ Vfrj^j yyfrx.ywj )iz (svs)^ th^7-f 

^-ou^^*-*® (-) m-*mxMts mmmtzit. np^w^k, p* 

-te y¥ A t? 4 )\/7* (Sendai virus; SeV) ©Ji£\ »^>f;i/X©y;A^ 
Xli^l5,O0Oi£ST\ ^iff^lltt 3'©fi^y-^HW*fcfls^ NP(7^b 
h'K P M(?hU F (7i-i?a», HN (^v^ 

<D5% F N HN, :fc«fcl5 Mjfie^W&^-Tft^ &£Ui*ft£©ljfi#£fcH*£ 

^ fcHNfltfc^? ©i*i# LT ^ •5oRNP©J&/?££ tt C ft £ ©gaff MS & ^fc 
#K NP, P s ££TR# W^S©#£T^C©>rV ARNA (*:>*^ ^fl^fcli* 

©ff*J$fci\ 09^<iLLC-MK2fffl«^T'fft>-fr-5^^^T-#5o M\ P, fc<ktfL*> 

^-®y;AC3-^n§ np, p N ^^tfLafi^f i:^cpii--c&s«&attft 

, «rtT'RNP©M£fT^t££#o|S^ IIJIAlf;^ fcSHttfll®* 
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D - 7* > ^ t W\Z d; § j£3M£ § * ^ * ^ * * - £ 3 d h #T" 

«l*J-£RNP£Ji$fi£tt3 

tz^y^u-y^ ynzw, ttefr-bfy nz^^x^.m^^tz^>^u-ym 

*m&tz>zt&xzz>o ttz, v ; kiz&uxKma^tzx.y^u-rm&i- 
(D-t&itmLts^z z t btitx, muz, mfc*tMm&*<Dmii*x& 
tz*f;ix\zftLx¥*>^?n<Dfr*%mmtz>t, f* w^Rfc^^n- 

mmzmmtz^zt-tLxmmztimZo zcd&oiz, (-)m-*mmkiz 

&^X%MLtz^&o\z&%ishtz^y^u-7$yAt%(D'Pti:< £b l-o* 
£tzs (-) m-*mMMZ&UX%ML*^£olZ&££tltz*>'<U--7$ 

>^zmt\mte%^>^u-7?>s^Mzm^x*mm^?*-zftmm 
z-zzztboimx&Zo z<D&.ote^y^u-7$yAzmzmzmm\ttii^ 
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X (VSV) ©G^W^ff (VSV-G) £W ZZtfi^ZZo #$g$©^7 S * V*4 

^©^;u*{3fi&t3^>^D-r*>M£K£^tr>:i- K*-r 

#M©-w ;i/*^*-i;Ju (a) ^v*4«w;i/;*©'i>&< 
-o©x>^D-r*>/^R£&3iL&^J;5£afe££ftfc; , <7 v£-f ;i/ 

b) MJJS£t£#U •e©mH±?«A i e>^'f;i/X3K£^$:lillR-rSC:i:(Cj;t3P^ 

»-*«rna {^ny-^ym ztzizzamffiM {■Kv^j^m 

5 o « * «x ( - ) «-*«RHA* fe tt * ©TO$I S^-h* SDNA£T7rn t - * 
-©T«C16$t, T7RNA7t?'J^7-HftJ;0BNAC*Ka?*#*o ^**-DNA 

^mmxmmx^^xo^y^x^ i* k *□-:=.> $fSftTvvt*«kv> 0 a 
* rsi £ n & «»: a k 1 z z t &nmj&<D®m * ± w s & x> t * 

©i>^n-r«fi?©^>^^H**a-rs«||Sk:lBS*ft^.«lit^ F,HN 
2>M®*^)W-mi&tLXm^ZZ£t)X%2>o £tz. J KZ^t *-iZ 

&^xxmLx\,^^y^u-7mfcTtfzi-Yt%$y^zwt\mtiiZ>^y 
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^n-:/*>^*M»3lf mil*. ±IB©<fc-5£x>^D 

^x>^D-7-^>M^g (09;LI;JU VSV-G* W<*fl) fcffl^SifcfcWT!* 

So 

§5o £©i§gH\ (a) Ay Ktvm^J )]/7>®>pt£ < £ ^-o©ai >^D-7" 
*>^7g£$em&^J;?£&g£ftfc^ S * ;i/*fc:S#"r3 (-) 
i-*iRNA, *5«tV» (-) 0I-*»Ah^-r^^>^^Ks *»f.ftsa^ 
x>^D-r^>^^K*«3Hf5IBIJSk:#Af SXg, £J;t>* (b) R 

HNP*aetat:3iA-rst:(±,fi»j^«'j^7x^ h7^>^u*ft-^^ 

S^©h7>^7x^i/3>KH*«jfiJffl-e§So «itf, D0TMA (Boehringer), 
Superfect (QIAGEN #301305), D0TAP, DOPE, DOSPER (Boehringer #1811169) & 
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(Calos, M.P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) o 

mt z> mm z mm t %> x m ifi&m-c & a 0 

*k mZlX, ^0W:lf^Uo^ 1181, U#>h\ S^lrt 
WOO J frZ'*?* -it, mZ-\X, %L&m®L*i&T$itZ>tzlsblZ s £tz\t, RNA 

otm^^m.^ & m to § to iz s ^ ^ # - (z ^ £ n % t> 4 )v x ate? 

ffl^sc^^nriBtffeSo mm. Mfc*mm%h:zmbtz®&iz\±, 
-mk\zt\.*mfc?zm\tz>m£\*s mziz, tynomz^tt-mkiz 

^tZmntiMXtZZ £&M£ (Journal of Virology, Vol.67, No. 8, 
1993, p. 4822-4830) o 04 ))sZ<D&m&¥ (NP, P> M, F, HN, * 

£^©&3i£^if£H^?(3-r3fc#\ ^3ifE^©Hu^fc(im5(cjigi: e-i-s 
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• 

(-) iJIRNA©3'^(;:£^i5:£ (??£3^;1/*©^V A±©3tfc^@eB(3&^T 

) £tzizumfci L t?mfc : i L <Dm*¥s ^ ym? ; ^z#^x±mmizw 
Atzzt-hW£L^ 0 mz, mxitm^^a^-iy'mmkcDS'i^iz^iit (m 

* # ^ ^ 7 m ©« & 5' flk t ft to *> MS * ^ ;i/ ^ y y 2, (z 43 o T (iL?llS^ © 

rsfc (^^f yffiiz&^Tinmfc^cDvm&zm.), £tzi*m&?(D±$(i (* 

^£g^l;:|ifAT*£Sct5{3tS£#>t^ |iPAMt3£D-->^tK h£s£§t 
£ £ £ 0 ^ 7 A £ - K -f 3 ^ * — DNA4 1 © ^ l£M8f fUMd ^^ilfi^ 

\$s zcD&o izm A LtzVmiZ&WlZl&®ft$:mfc?ZUft LT UX i> £ 

^I^WSIlMty^^-f^^^^-lt ttAfcJU Kato, A. et 
al., 1997, EMBO J. 16: 578-587&£>7u, D. etal., 1997, Genes Cells 2: 457-466 
©IBf^ipDTs &(D£o\Z LXmmtZZttfXZZo 

, 25ng/um±(Dm&xn%famwz%L-<D77z* Ftmmxzzztififts 

l3|fA-r^Ji^=&^Jt^oTlfe0^-r§o g ft^lT 5 cDNAigSIB?'J© 4^3 Notify 
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ttiwz t^o zcDumfrmmnMfc^mfrZKmzji *)m<m®mtz><> mmt? 
ti tz w n-© mot $ h \z -m t -t > 7* -r ■> < » 7 omm^mmm 

(E), ^£IE?'J (I) »lHE¥H»eiB5!l (S) (EI SgB^J) ©3 e-fcttiJD <T 
SfctoC, HotI#JIB**ta»ffflJ(ftE^Jaw(E¥»feKJU (EK ft&&M (I) S 
Vte¥M*&IB^J (S) i:i«j»e : f0-g|J©EW*^4l7 , 7>f T-*f£LTs 7 

o 

milt. 7*9-KfflfcJSMHIAEaifck NotItz£ 
fcffift© 2 W±©7 7 I/.*?- K (ff * L < JiGCG, GCC©NqtIBI8SM£f&#©E?iJ 

gcggccgc fcttimu £ ^t^©3'#Jl3^^— 9--E5U1: ttffiiec©9M*fctt 
9 (C 6 ©tt*fcftJ*fctt©tt«ttftlU $ ^t*©3'ffilHmS©cDNA©^D 
h* >ATG:fr 6 d ft £^&T0RF©^25iMS*l S©E?"J fcttiD L fc J&B Jlt^o 
©JggtiG -5 t3&j?rM0cDNAi&»e>#j25Jfig£81R UT7 # 9 - K 
<D£j£:* U UDNA03' ©*figi: "T 3 d U\> 

U M-7#J£s£DNAIE?iJI£5' » £ffi§(© 2 J^L±©7 7 b h* (S?£ L < 
GCG N GCC©NotIBBS^**©E9J#^$ft&^ 4 IS*, t < &ACTT) 

*©3*«t:NotIB»affigCBgccgcfe(t3bDLs * £>«©3'{!ltC||£ * 
Bffi-r-Sfe^fliXWffrO^UrfDNAiMJlDl-So £©* 'J u"DNA©ft^li N NotI 
BBSBffigcggccgc££ak cDNA©ffi*t«*a£EWfc«»-r*-b'>y-f ^^^C 
S*-T-5-fe>^^ 7^^77*7 AGE I Si£SK?iJ©£gt# 6 ©{£&£&££? 
tffllS»*ia:IH-S (^fr«3>3 r6©;i/-;i/ (rule of six)j ; Kolakofski, D. et 
al., J. Virol. 72:891-899, 1998) 0 £ ££J$AWrtf-©3' Wz*>*W ->>f ;i/7 
©SEfllCffittHEflk #£L<li5'-CTTTCACCCT-3\ I KflK #£L<tt5'- 
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AAG-3\ EmmcDmmmm, $f^L<^5'-TTTTTCTTACTACGG : 3\ ^?>(3^©3' 

' G £ fc tt C K a £ 3 £ g 3 LT @c?'J * ft-flD L , 'J ffl^fiJc # 
U=fDNA©3' ill" -So 

PCRfi, 0d;LfcJU ExTaqtflM^ — fe* (Sffiag) 4ffll^ISOSS6lflU5: 
^^t^So *?£L<liVent*'J*7-- fe* (NEB) JfttUfc Stiff 

W-|iNotIT*^bbfc^> 77*5 K^^^-pBluescriptONotlMtC^X-TSo 

*# 6 tifcPCR^ mcommm & * x >v--cm uie u v >sai© r ? x ^ k 

^ H^^^-pBluescript4^$-rtCNotIg|5(fttCiig?WiAU<i^i-b>^ 
^;i/*cDNA£f#5c:£fcqrjiET-&3o 

>T;U^©L, P n NP*Wl*ffK«fc tK RNP£H«fi££-fe!\ d©RNP$r^tfi7>f 
^ * * - * 4J$£ # S d * S o •> >f ^ £ * -DNAfr <D >> ;u * ©Bflf 

5 (S&&M97/16539-^; Hfig&M97/16538-t; Durbin, A.P. et 

al., 1997, Virology 235: 323-332; Whelan, S.P. etal., 1995, Proc. Natl. Acad. 
Sci. USA 92: 8388-8392; Schnell. M.J. et al., 1994, EMBO J. 13: 4195-4203; 
Radecke, F. et al., 1995, EMBO J. 14: 5773-5784; Lawson, N.D. et al., Proc. 
Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et al., 1995, EMBO J. 14: 
6087-6094; Kato, A. et al., 1996, Genes Cells 1: 569-579; Baron, M.D. and 
Barrett, T., 1997, J. Virol. 71: 1265-1271; Bridgen, A. and Elliott, R.M., 
1996, Proc. Natl. Acad. Sci. USA 93: 15400-15404) o t>J frX^? ^-DNAfZ 
Fitted HN3t£^ &£U/£tzmmfc?Zk&£-£tzm-&iaZ, *<D 

&&?\*m&&®*4 frzn?$:MmLft^&, sain, 
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o 

©hLTtiU a^©h7>^7x^S/a>K**«ipiJffl1?*So DOTMA 
(Boehringer)s Superfect (QIAGEN #301305), D0TAP, DOPE, D0SPER (Boehringer 

#1811169) ttiZimtthtiZo (Dtbxiwmtv ym^is^ j+zftutz b? 

f;:M&£ft-3#\ ttrt£*+#&*©DNA#A*;:fc;P8&ftT^3 (Graham, 
F.L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell ll: 223)o Client iVOkayamali r 7 >77 T-£05©*ii*b£ 
tftttU l) iWfift^etl8«II©-f >*i^—>3>*^* 2-4% C0 2 s 35°C, 15 
~24R#fia, 2) DNAttg0M*£ !m#©fc©#iS£#E^ 3) ttHg«*©DNAi§ 
g# 20~30/zg/ml©i:^ftii^^^f#^tiS^$B^LT^§ (Chen, C. and 
Okayama, H., 1987, Mol. Cell. Biol. 7: 2745) Q ©©#&&> -Mftft r 5 > 
^7x^'>3>tlbtU§o *<liDEAE-x^^ h-7> (Sigma #D-9885 M.W. 5 
XlO 5 ) fitt&ffi8®DRAMJt'Cflt!U t?>Z7 3:>7*>3>*'lTOll&&%\ 

i^$3fc©tz£ DD*>£;!jn;t£<I i:4)T*£5 (Calos, M.P., 1983, Proc. Natl. 
Acad. Sci. USA 80: 3015) o ®©£&&mm^?L&«f£ft££&T\ MfcMtR 

mmms jvizom, (mmm®**??, *e) ©aa<^ n^yr-om 
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>iSIA s Ilt^?)o UmiZlZ SuperfectTransfectionRagent(QIAGEN, Cat No. 
301305 K £fcf£ DOSPER Liposomal Transfection Reagent (Boehringer Mannheim, 
Cat No. 1811169) Ibm^ZtlZo 

§6JiJlil»(FCS)*«fcVlft4«Ift (100 units/ml ^r-> 'J >G£ <fct>'100,ug/ml X h 
1/7* h 2/ » *$fcft'J>iB£(J&tlb (MEM)*ffl^T^^|»»S*«IJ&l*LLC-Jffi2 
*70~80%3>7;i/x>Kz«:S$7?t&«tx l^g/ml psoralen (V? 1/ 

XV 7 i/=-Ttf( ;i/XvTF7-3 (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 
83: 8122-8126, 1986^ Kato, A. et al., Genes Cells 1: 569-579, 1996) £2 PFU/ 

££o «1IOT^ 2~60^g, b<{i3~5Aig©±l3©«ESli-b>^-f 
;U7cDNA£, ±g-tr>^ t>4)\>7,>fJ k<b&m^>&%& h7>7Cffflt 
S^-f^i'W^S^atSrv^^ H (24-0.5,ug©pGEM-N, 12-0.25/zg 
©pGEM-P N 43«fc7J24-0.5/zg©pGEM-U J: t) *? £ L < ttl/zg0pGEM-N N 0.5//g© 
pGEM-P, *s«fcVl/zg©pGEM-L) (Kato, A. etal., Genes Cells 1: 569-579,1996 
)-fc#£Superfect (QIAGENtt) 'J*7i^3 0 b^>77 

i^ya>t2o h7>*7x7>>3>£f7okijffll|§teu flffMd J; t) lOO^g/nl 
©U7T>hrv> (Sigma) St>"^ h ^>>T^ tf7 K (AraCK £D£?£L<fi 
40/ig/ml<7» hi/>77tfyi>K (AraC) (Sigma) ©#£^tfM^CDMEMT*Jg 

g*K:-r*«fc"5 t*SJ©Sja«fi*l8:^tS(Kato, A. etal., 1996, Genes Cells 
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1: 569-579) 0 h v >Z 7 x 7 ^ B >fre> 48*~72&f mm&%m'&, «£[I]ifcU 

M^%iS-r^LLC-MK2,«(l Y7>Z7x.?is3>tZ>i)\£tziZx->^V-7°%. 

LLC-MK2M (z M t T tg#-T § 3 t J; o -r ;i,7 ^ 7 >? - £i|0g ?- 3 3 £ 

ZM7£tZ>Zt\z£r)&%.tZ>Z.£i*X-gZo HA& r en do-point (Kato, 
A. et al., 1996, Genes Cells 1: 569-579) (c £ £ -5 d £ -So f#£ 

*$*0Jl©*Ig|x.-fe>^ 7-Ol/7^7*-ki\ 15?iJ^I^SAffi7X^U >i?iffj 
M&Jg* (PBS) ^ci:'T-m#|RLTffl^i:1-§-<i:^T^i,o #&0.S©m& 

# >?j<, 5sir+7, FD-7 7kmmco£.m¥mz u ? 3 a,t* ^ t *> 
t $ - 1 mz ±hb©^^ *>6 f# ^ ft £ ^ ;i/ ^ ^ ? # - * % wmm iz $ * N 
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(4"B£II,(1993), r®m®¥m$i<D9c%5&ffi7°n hn-MU, ft*nmmifo£. 
3I#j , J¥£*t, ABS, pp.l53-172) 0 IftWtlt Mz.lt, £*MP£Jg*S£A 
*l9M2Bffl 37~38°C"T?ig* U K So x>^n-:7* >/l*R£« 

Zt&Z"%2> (Baft* A, r>>-f;i/7|»7nh3-;i/j , SiBE*, 
*;i/t"^.-tt, pp.68-73,(1995))o 

ritfe^^^ S 2a©^^^-^f5lDmt*At-tii^ ZMtiZ-KMtZ 
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(ex vivo) «#t«fcS«e^l63H<Z)orn0^t«fcoT*, J&*»*£Hlffe 

fej±«>-f;^©sas*3- Ktaafif*ffli>fiBs citifettftca-^-raiii: 
mtbxiz, mmmm, ^tz^m^^mm^m^ (apo t^ssna©^* 

BTt LTteU Muc-l gfcti Muc-l«A^>^>^AU If-h^rf- K ( 

*B4$fFlg 5,744,144^), p^^-v gplOOJafCfc £#^l:f ?>*i&o C©J;o* 

Tj^ft-O^o 7^a^> SIM h 

d£fc*$nrfc3o ^©cfc^ftjte^UTkt 00* li i)IL-2fc-#«IL-12 
M^fri* (Proc. Natl. Acad. Sci. USA 96 (15): 8591-8596, 1999K ii) 
IL-2i:^>^-7xP>-r (Xmmtm 5,798,100-^). iii) JfMHrCflH^ftS 
«tt»3n--jfi!l»H : P(GM-CSF), iv) IHBi^ftftttfth Ltz GM-CSF t IL-4 
©#l#£fc>-e (J. Neurosurgery 90 (6), 1115-1124 (1999)) &£#Wfcft5 

o 

^«©M£LTii, >f >7^x>1ffc*^Ttts ^'J^ra#« H5N1 
>^d-7\ B»^(^4oOT(i> fi»Jitti>^D-7**^ 5 (Vaccine, vol. 17, 
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No. 15-16, 1869-1882 (1999)), x>f XC*3^TI4> 0>Ji«HIVgag*fel4 SIVgag 
(J. Immunology (2000) vol. 164, 4968-4978), HIVx>^d-t** >A 

tnomn&^iz ct zmti-ymms n-^wfi^ftMA,-?©^ 

4 (Kaneko, H. et al., Virology 267: 8-16 (2000)), □ l/7{c£OT&, MX. 
HfD l/7Si0B-»)-^-y h (CTB) (ArakawaT, etal., Nature Biotechnology 
(1998) 16(10): 934-8, ArakawaT, etal., Nature Biotechnology (1998) 16(3): 
292-7), £*#HC;fe^THU flAtta***-^*©** (LodmellDLet 
al., 1998, Nature Medicine 4(8): 949-52), ^SfSd&OTfi, th^KD- 
v^-f ;i/X6^©*X'> K^>^^L1 (J. Med. Virol, 60, 200-204 (2000)) & 

iltfUiJT, 'T >^>i >J >mft(D^73- Y<D$m.1£'ijt>1\T^Z> (Coon, B. et 
al., J. Clin. Invest., 1999, 104(2) :189-94) c 

BBS©ffiiftft§ttW 

01ttsCre-loxP«l*»3H*K:«fc*FflieK©«3»*P*f l/fc>7x7^>^nsi 

ifi?i±©i e s©tfeta & f? i it &m t . 

El 2 14, Cre-loxP&lz J: D t fcFg 3 ft©«M^©x * 7° U-f 

ftH«fbfetS*&^-ria-e«)5 oi/tSeV-Fftft & ffl ^ T LLC-MK2/F7© 7D-^h 

111 4 (4, IMS&iiifc:£tt SHH©f53S*#Jfll»©aiJISaiB'N©»»*lt , Tf«B t 
0 5(4, ^^^/^K^MIS&ffl^T^S^-f ;i/X©0JR*tt*fclS* 
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1. llc-mk2*5 «fcvcv-i»**n^n©iiaia*<z)»©iiBia7 y -t- h *I81"o 

2. LLC-MK2/F+ad^^r>XV-l/F+adli7xV ;i/XAxCANCre^SDxfc^n^ncD 

3. LLC-M2/F-ad*«tl>TV-l/F-ad{iT^y ^^;i/^AxCANCre$Sn^TV^l^n 

?n0Fifimft©«7^- h^ji-fo 

4. LLC-MK2/F+ad 3rd(iTxV ;i/7AxCANCreT-I3^I LfcM££ e>fc 3 

5. ld:feJ:tf3dtt*ft**i&3MB3i& 1 B*J:tf 3 B £li1-<> 

6. Vacld4b*J:t>*Vac3d(i^tl-en , 7^^~T^'(';i'^»^l 8*3^^3 B©*ffl 

7. AraCld^J;t>"AraC3d(i^n^nAraC^ttbT 1 B*5«tV3 BOttfcJg-T 

o 

8. chx id^j:t>*cHx mtzti*tim&&jmmmv4 7 u<\**> i k**hhil 

melts GFP^AF^^SeV cDNA(pSeV18' /AF-GFP)^F#^31LLC-MK2«{Z h 
7>77x7S"3>LTGFP©$B3a (RNP©f&ffi) fcl*l/fete*S*t?KTfft 
Sofflfifi: LTFiH5^£M£?©3' 7 »U F&fcSMft£GFP£# 
ALfcSeV cDNA(F'>*7;i/S!SeV)£fl§^fco r allj (iSeV cDNACDfteiC, NP,P,LjI 
fc?Z%mt 577*5. H (pGEM/NP, pGEM/P, S WEM/L) fcfillltfc h7>*7 
x^i/3>lfe*©^t)t e r cDNA j licDNA (pSeV18'/AF-GFP) ©<fr© h 7 > 
77i^>3>^IWo RNP b7>7 7x7v3>l2GFP£fg^LT^£P0« 
SlellU OptiMEM (GIBCO BRL)fC»U (10 7 M/ml), ^^ife^3IU< 
L£^*- hlO0/il£*f-# >tit>#V-ADOSPER(^-»j >#-v-f WW 
A) 25^1i:rI^rLs ^S(3l5^SigbT*^, F$83ag§«« (+ad) izmub 
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V*%mtZ1&&jLT7 : ; $4)lZ&ma (-ad)»£fflufc 0 *©IS*s PO© 
LLC-MK2«Blia-e (iGFPiiSeV >T ;i/*RNP©^j££tt#tofc:S6£'r 3 d fc^WW U 
PiT-lis F^*«>>f ;i/^{irii*«atztt#WK:iifi$n*ci:#J|3jflbfeo 
0 7 ^ F^^y AcDNA-CS«a5^iife«WBW«iHNP^ F^^^^-W 

^&|g££^r¥J*^&£oRNP/ot±RNP&M (overlay) LfcM£f§ U RNP/t 
(iRNP^transfectiontfc«^JIf1-o 

hfeHlfi«i2k:SB«©F|B3SfflJBtU^7x^S/3>U ^ll±?*£[s]JKLfco d 

®tgii±vi&F^«0^jfe{cinx.^^#> 3 BB£@jR$ftfcJgii±i*^ 

F*SIBIISfcF*IB3aiiJiatTOt*inU b U^>>#ffii:##ST-e3 HP^ 

♦I^ftfco 
o 

&MH§©ig#±*ifp©'W;i';*£0]KU total RNA^fflititTs F^HNfcrn 
6 HUB * ft £ * 4 ^ * liHNitfi^tttftai * ft & * s F fcfi^tttftffl £ ft f , Fjlfc^ 
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S:^-rRT-PCR©S*S^t?*-e&So 1 : +18-NP, +18 Not I+M b ©#£©{§ 
Bo 2 :M-GFP, GFPJtfi^jPFjtg^&tllffliffitSqt* 3 £ h©«tEo 3 : F31fe^ 
* Ffcfc^O^aEOteBo »£35SeV*:Ffc»GFP$63HSeV0$V A#tiIft±fC^Lfc 
o GFP^fc^#F^«TCK#:£U NP©3'5fcttK+18E&#0NotI->M F 
itfc^ #RNA^ y A © if Z iz L 'ft ^ 3 i: ttB$ ftfc o 

mi 2 l£ , ->^;i/^©F^HN(3ltPW(c^^-r-i)^=ia-r K ^ -a 
IgG( ant i F , ant iHN ) ft ffl ^ fe ^jSmtZ «t 0 fc g£ * ^ 1" ^HT" $> 3 „ # W ^ 
*©x>^n-:r©;*rw ^iiltiF hl©I I f) ^: S d h #i ?) * t ft 

O /to 

H13lt GFP0»fi*«ft0ffi0«e? ©*«ttlF£ffi HHiTf $>zztzm 
B t fcRT-PCR©*gm ft ^"f H T? & & » 

gt-feSo F^^^^;i/XM?iiM^^-( , ^^i:[R]^^F«3^(z-\U*;i/ftRNP 

HI 5(i, FfcfcgSeV^* Sin vitroT©£«&«BI6^©^&^*£ 

A©*SJfl * m t WT? * -5 o 
HI 6Ji, v^^ft#§»£ (BMc-kit+/-) ^©F^SSeV^^^-©^A 

iiPEHtt/GFPK^II-ro 
HI 7HU 7* Mfijg^^*-© in vivo ^©iKHft^-T^XT-fe-So 
H 1 8 fcJu F £ giMBfr & EUR t fe F ^»SeVC; ;i/ X ft £ft «#±* ft F $m 

Miic-mzmmizm^b, t >; 7^>>#aT*fc«#^T-e3BP^* L±*i* 

®^>r;u^©#SftHA assayT*0Btfe^ft^t¥*T*fe5 o 
HI 9fcJU HI 8B^*^T^WIS^T"HA|H4T-*ofc^^(lane 
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lane 12) *»W»fPfcHft8LTg*2B&0IRKtt©HA assay^frofclS^^ 

UfeHN«fifcB»«ffi#T?ttKJ6L&*^ i^Dj K«»LfcFSS&B»* 

1212 1 f^F^li<M;b^*5 : ?©,M'\© F7>77i^>>3 >©*£*£^-r^ 

112 2 (is F, HN±t^i|«©M^'i7x^^>^p^ h(a(3i^fcm^ 
"f ¥*T"& So LLC/VacT7/pGEM/FHN{iLLC-MK2HBSH 7 * S/^flRSfegfc, pGEM/FHN 
777; K£ h7>77x^i/3>lfe«o LLC/VacT7(iy ^^-y«Lfc 
LLC-MK2« 0 LLCMK2/FHNmixte F, H N«fKT#A£ftfcLLC-MK2|fflfl§T" * P-- 
>y LT^fcVVHMSo LLC/FHNIiLLC-MK2WtF, H Nfcfi^fcSA lt7ry 

)izx-mmmm'&(3B'&) comm. 1-13, 2-6, 2-16, 3-3, 3-18, 3-22, 4- 

3, 5-9(i^P^>ytfei:§©lfflM©#^ (£iitJ) fclllTo 

ZtfT^MX&Zo FHN^»GFP^?iSeV cDNA, pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN 
^^n^n?I^LLLC-MK2|fflJIS(33ie?#ALfeo 5t£^3iA 3 BtP^igitilS: 
AraC, h Vr^>A<?©MEMt;:&glU £ 3 BF^Jglt Lfco 3§1£^§A^ 2 B 

pGEM/FHNcD»©W^il^^^|iEL> 

gfp^{^> Ltmmztitt.i*^tz 
E12 4&, RNPh7>^7x^^3>(zj;i,F, m%.m* -( ^zommgktmm 

%7fitwnz*&Z> 0 &Sy^S&3BS©F HN±t$gH« (12well) tzPO RNPfcfi 
l£fc£D0SPER£^TU*7x^>3>U 4 B&KGFP£mH t fee RNP h ? 
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km * 4 ;u^**J6* UtlBtfT* £ fc 3 ftfitfS ufc (T)o 

02 511 FHN^liGFP«:%3i-rScDNA*»e)fffl!^^nfc'>'f ;b^«!J±LLC-MK2, 
LLC-MK2/F, LLC-MK2/HN, LLC-MK2/FHN(C«LT h U 7^>©M©£*reJ£g 
L7iigm^^1-¥XT-feSo ig#3 B^(3GFPMe^iilfflflS©J£^»)*fitEL^o 
*©IS*S^to LLC-MK2/FHNT-©^GFP©J^7i s D A J ^^tls C©«W;i/*«fct 

ft^-r¥H-e&3o 

* i/ - T t> 4 ;u * © ^fStt-fb i: T7tgt4 * m t W T- $> § 0 

- T •> ^ © ^rSM 4: T7 RNA* 'J ^ 7 - Hf fStt ft Ht* a o 

0 3 0 lis V7U> •0VMI*Lfc , 7^S/-7">-f;i/^Oieilia«*tt (CPE) ft^ 
t-¥*T?*So 3xl0 5 ©LLC41K2*fflI&ft6<7x;U7*b- KC»^fco IMS&.-lftfc 
7^>r.7^;i/*ftmoi=2T-M£'eko 2€F4t^ CPE£«|j£Lfco '{ft 

ijia©y^^-T^-f;i/^n«tscPE(iA N 15> 20, ^iMO^MUfcy^v 
% 1/ - t 0 4 ) 1 7, © ts m ft fix ? m x $> 3 o 
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1213 4i£sffiVSV-Gftft&ffl^fc7D-1M M h UH$*ff©*SI££*t[2|-?£ 
§o AxCANCre»4 B@©LLC-MK2 VSV-GMm%Mfc (LI) (moi=0, 2.5, 5) (DM 

tft&mz^to -mmteffiisv-Gtfifa (MoAbi-iK -immzmcit m^?* 

1213 5 (is AxCANCre ©MS (MOI=0, 1.2 5, 2.5, 5, 10) 

«^±?S^HHKL, 2MCVSV-G gl#Bu(-)s i£«&(0©«K«£-S\ 5 

0 3 6(i, W^{I^^;i/^^fi^^^^ig^^^1-^*T-$)So 
03 7 (i, VSV-G f8S?}*£ffl^Tf# btltzt fcfclrZK&LtzV J 
^> a - h* * -f 7-42 > y >f £ -< £ «fc Z>*FHN^*fl -fe > ^ 9 ^ ;i/7 * ftVSVJrCftT* 

mil, ^^Kff^ns^n^fcfess^-r^KT-feSo 

03 8&> GFPSt£^£^t?F, HN K^M* V << VSV-Gfcfe^SeSi 
«LLCG-L1 IZ mm £ *x VSV-G ft « JZ W t S ^ - K 7* »W ;i/ X © M£ # 
j?,£>ft<g>*>£ GFPitfe : ?©^^Ji^{C^^fe^^^1-^K-eS.i>o 

03 9&, VSV-G »fc*«TOfi*C#WL&'?-Ol/*# F&cfctf HN ^^Stf 

04 0tt N m*»«itT-tfGFP«3!aiffllfi&«*Lfe|g**^'r?ll , CftSo 

0 4 Hi, i>^d-7«17'7^5 h*i:«fiS©*fl^^t)^{CcfcSSeV/A 
F-GFP©H«M^©|Sj±ft^-rHIT-fe5o PO (Uttiiu) ©d3~d4 (3 B@~4 B 
g) HSVvt* *U^##e«>£*ifco 

04 2{±, x>^d-7M77^; K fcllJaM©i|fl#£;b*fc <fc £SeV/A 
F-GFPO^McM^o^^^^-r^T'fe^o GFPM$MlBti:fftt!JA$*i 



WO 00/70070 



-29- 



PCT/JP00/0319S 



ifgKfiW-e** 3BSCI&U »*©ttW*ff ofco 
04 4lt GFP&£*&^LacZ8MR F ^^^-b £ ^ *-©lacZ 

D4 5ii, -fe>^W ■M^-TV AcDNABf^O-9-^^o-->^ (A) ^frfcll 
Notl+H' h§IA«bfc51i0^>^-)^^y; AcDNAOjffg (B) & 

EI4 6«u SEAPtcNotltM K ^TO^^k *NEE?!k %iM^"y^± 

■e&Sc LASloooT"m , 9^i^^^■7-^■^^•b'rc7)m7 l 6®^t©-a5$:^■ro 
ia 4 8 tt N #-b>^*-r ^-f^^^^^-Ktcij^si/^-^-ate^ (seap) 

©!6Sft©S^*Jt«UfcfijR*^1"iaTf»a. SeV18+/SEAP©7-*-*£100i:L 

-t^n^ntg^rffi^^tfco sEAP&£?#T»<5mt£tcftoT*cDts&-r& 

H4 9(i, PI FHNft»^»t3*tfSGFP»»*^»I«il¥ll , rifeS. 
H50lt VSV-Q^a-H^-f rSeV/AF:6FPJfi«!lWa©«iai**^ J/tFJ/itf; ( 
anti-F), ffiHNiatt (anti-HNK ifi-fe >^-f «W KXtrifr (anti-SeV) &ffl^T£ 

M5 lit, *mtiifc (VGVfctft) ©#ST*fctt*#4T-CF*«fcOTffl*^»L 
ft VSV-G 2/ a. - K * :7SeV£ £ * fc*fflJ!§©GFP©&# £ ^ f ?H T* & £ 0 
H5 2li, «S4gEjeSit»a*ffl^T^iiLfeFaieiFfeSOt±F, HNfcfi^fc 
L £V A & * "T -5 VSV-G v a - h* * >f > ^ ^ £ * ;i/ * © »> x X * > Iff 
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EI53tt> FiifE?~£MILfcyy A^WtS-fe^'-f-MJl/;^ &£U(iF3i 
05 4(is F5HS^£^&Lfc>7V £*£«-lr>*W <W;U*£;tfiVSV-GS/ 

a - k * -f r-fe > y -f $ * ;i/ x (c «t § «^©*i^ftt£ * m t m t* & s o 

NGF*3a&»«LfcF^*S-fe>^-f t>4)\s* (NGF/SeV/AF) ©ffi& 
©*K * ^ f ¥H t? » -5 o 
El 5 6 NGF««F^5feaSeV!8ft«IBIia«fct)«3H$n*HGF©Sttft^-ria-C* 

h3>h*UT(3J;S«7nmtt^Ji^i:bT^«^gUfc (n=3)o ig#± 

Mr li i/iooo#ra g mmm u & • 

ID 5 7 (is NGF«F^«SeV^MJJSiti^^tlSNGF©fStt^^1-¥*tr 
fe5o-7 h U©MttM©m»Mfla^^«^(3s t£M#}£|5]l$t3SeV 
«^«BI!a©«*±7lf^«*V^tt3 > b D-;i/fc bT©NGFSG U 3 
(3$$&l/fco 

A) u> (NGFiJDil)s 

B) NGFgmOng/aLiSftk 

C) NGF/SeV^«tg#±r*l/100«»s 

D) NGF/SeV^^««#±^fl/100#^«s 

E) NGF/SeV/AF«»g#±-ai/100«» 

F ) NGF/SeV/AF-GFP^^«tg#±?Sl/100#|R^in 

0 5 8 (is Ad-Cre©moi£F§G©lg?!*£^-r¥3lT"fc3o 
EI 5 9 (is Adeno-Cre(3iSLLC-MK2/F©^^^-r^KT-feS 0 
El 6 0 (is ««t«ta»S©^JtH4*^t¥*tf*So 
EI6 1(is «^C«fc5Fffa©»4fl5Sr^"r¥HT?ft5 0 
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H6 2ii, GYP-mt^ev-cintommmi^^tm-c^^o 
<i> Yk&msevv ; 2±cdM&&mmm7'7 z i mmm 

■b>^^W (SeV) ^H^V AcDNA, pSeV18 4 b( + ) (Hasan, M. K. etal., 
1997, J. General Virology 78: 2813-2820) (r P SeV18* b(+)j & r p s e V18'j t 
©cDNA£SphI/KpnIT-*NHt L"t7-7^ > b (14673bp)£H]lK U PUC18 

i:^D-->^bti*i^7 , 77^ hpuci8/ks^ Ltzofkm&&.(Dmmiz<D 

pUC18/KS±T-fTo£oFjIfi^©ftjlf;iu PCR-7-T *f-*s s yfi&omfrGti^T' 
ffv\ LTFStfe^OORF (ATG-TGA=1698bp) £pfc^Tatgcatgccggcagatga 

(E?'JM : 1 ) T'&lS U F^SSeV^y AcDNA (pSeV18VAF) £#tlilL& 
oPCR(i,F©±^(3(i (forward: 5' -gttgagtactgcaagagc/E#j#-*f : 2, reverse: 
5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/IE^J#-^- : 3 X FitlE^POT 
{i (forward: 5' -atgcatgccggcagatga / IS ?'J # ^ : 4, reverse: 5'- 
tgggtgaatgagagaatcagc/E?'J#-^ : 5) ©PCRM$j£EcoT22lT-^l£ btzo C©J; 

4931bp) ^HJlRLTpUC18(C^D-^>^Ls pUC18/dFSSi: Ltz<> C©pUC18/dFSS 
£DraIIIT*#Hb Brtf-fcEUK UTpSeV18W>ie^£^tf^J$©DraIII#rM- 
7^'-<>3>LT77^; KpSeV18 + /AF 
F£&MllEGFP5ifc?£&iiLfccDNA ( P SeV187AF-GFP) Zffimt 
Sfcto.PCR^i D>EGFP3ife^©^i|ii^ff ofeoEGFPjlfi^^ 6©«(Hausmann, 
S. et al., RNA 2, 1033-1045 (1996)) iZ&tD^Ztztb 5' {^Nsi I-tai ld37*^ v 
-(5'-atgcatatggtgatgcggttttggcagtac : I2#J#^ : 6 K 3' liNgoMIV-tailedT' 
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7<v-(5'-Tgccggctattattacttgtacagctcgtc : SE?'J#*t : 7 )£fflUTPCR£ft 
ofco PCRM£fliiJ|5ggff|NsiI fcNgoMIVT${bLT £«rJt£lHliKU 
pUC18/dFSS0Ffc£ffif£k:&3NsiI i:NgoMIVi:^"51WRRi|*fiWftK:j||gU v- 
*x>;*£li^Lfc<, EGFPfc£^&£irDraIII»r#£|5|iKU pSeV18< 

0F»fi*£Sirffi«0DraIII»Jt 7^-^3>U777^ K 

pSeV187AF-GFP &ftfc 0 

Filfi^^^1-SCre/loxPe#S^7'7X^ K ©HMfcttSeV 
£PCR-eit4>iU ^-<r>7t|gLfe^ Cre DNA'jD>bT^-— etz«t DSfe^ 
^^^Il^^g^^tiS i -5 (3 |£ ft- £ ft £7 * ^ K pCALNdlw(Arai J. 
Virology72,1998,pU15-ll21)©a---^-^^ b SwalgMfcUffiAU 
pCALNdLw/Fi: bfeo 

<2> sev-Fge&«»«s-ra^^-«BJia©f^« 

mmWks LLC-MK2»te*fflV>&o LLC-MK2«(i, 10%®illtit?iib-)^ 
J£M(FBSX ^-^U >G^ h U 7 A 50TO/mk ££^7 hl/7"hv^y> 50 
#g/ml£»LfcMEMT"37°C, 5% CO^S* btz 0 SeV-Fitfe^»(i«««t4 
^t5fe^ Cre DNAUD>h:^-HfK:j;»3F*fi ; ?SW*B*JB»$iiSJ:'5 
{3|§Ht£ft£:±f27'7 7 $ KpCALNdLw/F*. U (mammalian 
transfection kit (Stratagene)) -£07d h 3— ;ut^oTLLC-MK2 $ffl 

10cm7*l/-h£flH\ 40%:3>7;i/x> h LfcLLC-MMKlO^g© 
h'pCALNdLw/F^^A^s lOmlOlOX FBS£^tfMEMigife£-t\ 37°C£>5% 
C0 2 ^>^^^-^-4 , T-24W^#Lfco 24l$IMK:|!llfi* titfU lOmligttl 
10cnr>*-U 5*fc£flH\ 5ml ltt, 2ml 2fc 0.2ml 2#tf;:3££ N G418 
(GIBC0-BRL)&1200^g/ml*^trl0mlO10XFBSS^tfMEM^flfc{3TJg*&frl\ 2 
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30t*&@JKUfco &^n->(±10cm7U- Fta>7iH> b£&£ £f4£*te 

D-Xlo^TCre DNAU 3 > C^— t? »M7r^ >T ;i/ 

^AxCANCrefiBSS^s tfiSeV-FgSJtty' *n— *-;HgG (f236, J. Biochem. 123: 
1064-1072) £ ffi SeV-FS B©&SI&£x**>:7nyhffi{;:<fc!mT0J:'5 

izm^tzc 

XAxCANCre£^S (Saito et al., Nucl. Acids Res. 23: 3816-3821 

(1995); Arai, T.et al., J Virol 72,1115-1121 (1998)) moi=3 TZffiUi 

\ ^^l/-^--e$ffllS£li^b, 1500 xgt 5 ^SSit»U mM*$k#>fz 0 

UBJISIil50//l PBS/^7 7-C1SI, |s]*©2xTris-SDS-BME sample loading 
buffer (0.625M Tris, pH 6.8, 5%SDS, 25% 2-ME, 50% glycerol, 0-025%BPB, Owl 

ttso 98°c 3ftmQMm&n%fammw&izmLtzo mum au- 

>^fc(?ixl0 5 «) £SDS-#i>t? U;ut^ h*y;i/ (T;i^y;no/20 N m- 

hStC <fc t)PVDF<E3flR (Immobilon-P transfer membranes, MilliporeftSO £fe 
ILL <E¥fctl00% J-)V\ZZm, zMi30#|igitUfclE¥fil£fcffiU 
lmA/cm 2 llSHfrofco 

I£Sfc¥J££0. 05%Tween20, 1 %BSA£ » lfe7D-^> 70 y * x- 
X, SEPttJH) immmm'&, 0.05%Tween20, 1 %BSA£MLfc7*n y 
^MT4/1000#§?L;feifiSeV-FJntt (f236) ^ST'2B#F££jfo£H*;to Kftf 
Jg£3[5]20ml©PBS-0. l%Tween20(Z 5 #f^S Lt^Lfei, PBS^ffi&T- 5 # 
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BgS»L^tfeoKlE¥J8l*0.05%Tween20, 1 %BSA^»Lfe^P 
mr-lftOOOmRltz^-**^ y-V^mMLtzifi-? V ZlgGtm (Goat anti- 
mouse IgG, ZymedM) 10ml £g®T" 1 mmfrfoZStzo ^fE^*3g20ml© 
PBS-0. l%Tween20tC 5 ^P^lgS LTp LfcgLPBSIf «T" 5 ^PIII LP L 

•fb^^^^ (ECL western blotting detection reagents, AmershamftUSO izJ: 

C^to AxCANCre^^P^^SeV-FO^flA^iti^n, SeV-F3ifc^Mt>£S§* 
6LLC-MK2ilj3£©{ta«f?,£ ftfco 
f# <=> n it ftffl « © rt © - o ©LLC-MK2/F7« & }/t SeV-FI/itf; £ ffl T 7 □ - 
1M M h 'JHH*f&fT ofc (12), -T&t)^ lxl0 5 «^15,000rpm 4°c-e 
5«tf>^>U PBS200/zlTpL, lOOffiMHRLfcffiF* 7 7 D-±;i/ifi 
# (f236), 0.05%TiMb^ h U«?A, 2%FCS£^t?FACSfflPBS (BflHb3*) T*4 
°C, lltrMlTSfr^tfco ffm5,000rpm 4°CT-5#^7 1f >y>7>U PBS 
200/zlTPL, FITCraUfcJjtv'^^IgG (CAPPELft) 1/ig/ml ^30#M±T 
M^>^-y:> SOTBS200/zlT"PU 15,000rpm 4 "CT^HiS/h LT«£7 £ 
>#"7>U lmlcDFACSfflPBStMLfco EPICS ELITE {u-)\,$-#MO Tfr3 
>l/— tf-£ffl^T, ®J)g&J|488nnk ^^M525nmT^/f Lfeo ^©^, 
LLC-MK2/F7 T-(i SeV-Fite^^^^M^tZjnfr ^©S^^tt^m^ 
ft N SeV-F^aM*^^®(3^^^^3^«^^f L fe 0 

[IID2] -\;wi-«-e^3i^nfeSev-F^>^ o 7M©^ii^ 
^;wi-«x^^3i^ n tsev-Fg smzumom smztrntzfiz ^ * 

LLC-MK2/F7«^6cm^^-KCK^> 3>7;H> h$t4f ^tfct, 7f 
y 9^;i/XAxCANCre$^?)©^ (±IB) (3 c t^moi=3T*«^ rV7^>> ( 
7.5#g/ml, GIBCOBRL)£^t?MEM (serum free)T»37°C 5%C0 2 -f>*a^-*- 
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J®£&#U 1500xgT-5OT>§<l>U Mmzm&tzo mftLtzt>x-Z$ >?U y 

hmzz t)%m$titzFm&n<D b ^y^>iz^.^mm^miibtz(m3) 0 sey-? 
m&mtftfe&mvmm&cDfot Lxeu&zn. h vyi/XDm&ftMitmz 
nhno2r>(DWn.-y bizmmbftrntzttZo :©<toi:Fi6*s 
mm% m&<DLLc-m/?7mm*%m®mm mm \z mix u x & m a mm ft k« 

h*(pCAG/SeV-HN)£ h7>77x^i/ 3 >LT b >j r^fc^trMEMT* 3BP^# 

m&m(DM&m<m%$titzo mmmmiz^^Em^mitm^ito 

U^UM^OWlM 1 ^. (Hematoadsorpt ion assay; Had assey) XB%%Ltz (1^4 
) 0 -f 1 %-V b U^M £ lml/dishSflPx., 4°C-eiO^-^# 

&n%$htzo mfaimmitzMMx*mMMG&ffimtsti, Fm&imt®z.tt 

mmm*(Dmmzi%^x^z>ztft7rs$titzo 
inmm 3 ] fK&m?; A£#o«i»p:fccktf t: u ^->©ffM 

TO5o x&t >^?mmmms&zm^xk%:m*'( )iz(Dmi&* 
Ufrtztzz, fkmsevcDHmmmizm^tzyt^-T'yj kmz£ b^jw- 

-mmftfr e> e^© Fm&om^z^^^-f ^xonmmzm^v^i?^ tz „ 9 

£ >> - ;UX(C^"T £ V 7 lx >(psoralen)«T-^S^H(long-waveUV 
) xomm (PLWUVM) (i, ^^^-T^i'^XCD^ii^^^rS^^ T7fg 
Mfe&&mtetite^Z\tibm£t<tlX^Z> (Tsung<^ J Virol 70,165-171, 1996 
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) 0 ^ZlT-s ZCDPLWUVMUfc9^^-7^i';i/^ (PLWUV-VacT7) ^ffl^T-M 
;i/^©H«ISS«:K^fco*m^lt«iBlixl57^ h^^7*5**s«t«*nfc UV 
Stratak inker 2400 (*^P^*S^ 400676 (100V), * LaJolla, 
CA, USA) fcffi^fco *©i£S3l> H«SfitIffl^feFf5aHlfi*»?>Fga(DJ63Httl!B 
*^Fixfe*»<Z>CD.C CDPLWUV-VacT7-^ «tSS U if9lj9a CD 1 ysate & ^ 1 — Ifflfla^i® 
^LT^araCCD^STtli^^^-T^irJi^-fr^ £©F 
m&&mzbf&Z&WL&^Z tifiWWLtzo d©PLWUV-VacT7£ffl^fc 
m^$xl?£^SeV0S1#^^±$*#lO 5 W±©ifflIS#fc^fc»>-r KZifimW. 
snftipofeot^u l0 3 ^^m*^^,•>^;^^IIIlK^qrt^^t)^ ^Ji/*© 

< F fcfcsev* ;u* ©if flf HWtt4i> 

F^tlgGfiC: enhanced green fluorescent protein(EGFP) jUS^?: ^ — 
£ LT 6n;U-;K3t£oT2»ALfc±f3 pSeV187 AF-GFP £TfE©cfc ? (3 LT 
LLC-MK2SHISH r 7 7 x * 3 > UTGFP©JB3S4fBS5 btzo Z. (DffiNPJ&fflZ 
«*«fig^T*$>Sx 3o©^;i^£l#jI1H?NP, P, L©til:<t5^f* 

tlfittfeo 

LLC-MK2 M£5xl0 6 cells/dish f 100mm ^ h 'Jlti^, 24B#figJgfl^ V 
7l/>fc*kfi*^IB (365nm) T* 20«IU T7 RNA* U ^ 7— b? £$631?- 
£ UD>t±> h9^^^T^-r;i/^ (Fuerst, T.R. etal., Proc. Natl. Acad. 
Sci. USA 83, 8122-8126 (1986)) tSIf 1 «fBUB»!**& (moi=2) (moi=2~3 
, #j®£l±iooi=2#fflV^ft3)c »^3lHia#LT*^r7X^ h* pSeV18V 
AF-GFP, pGEM/NP, pGEM/P, &t>'pGEM/L(Kato, A. et al., Genes cells 1, 
569-579 (1996)) &*ft**ll2/zg, 4#g, 2//g, St>"4^g /dish ©fiJfcT* 
0ptiMEM(GIBC0)(3!MU SuperFect transfection reagent(l>ug DNA/5//1 © 
SuperFect, QIAGEN)£AftTig£-U ^ST*10 #«ggL SUttMFBS*^ 
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tfOptiMEM 3ml(lAns Bmzmu LTtgii tfco pSeV18'/AF-GFP OftfcDKtt 
JIB 2: LT§?£SSeV>7V AcDNA (pSeV(+)) (Kato, A. et al., Genes cells 1, 
569-579 (1996)) fc^TIWOlSItefTofco 3ffWS«&> «£x MS 
££&OMEM t 2 b >jS-D-77 £7 7 7 7 v h*40,ag/ml (AraC 

, Sigma), h 'j7*^>7.5/zg/ml (GIBCO) £^t?MEMT-70RWSit L£o Cft?.© 
«MS£iaJKU ^1/^ h£0ptiMEM KSSatfc (10 7 cells/ ml ) 0 ,3i*S§&J$£ 3 
Eli t> ?I LT lipofection reagent DOSPER (Boehringer mannheim) tfe-a t ( 
10 6 cells/25,ul DOSPER) Sfi"C15^»BUfe^ F»3HLLC-HK2/F7 fflfittt h 7 
>77x7vs> (10 6 cells /well 12-well-plate) M£^i;&^MEM (40 
/zg/ml AraC, 7.5#g/il h U:7S/>&£tr)"CiS*Lfeo 

fcAMsjRBLfc (EI 6)0 

±12© <fc 7 (I LT F*£?V AcDNATm«fl£ft£«ft&RNP#, F«^;i/ 
;t-fflf U 7s * a - £ ft, jgSM4 & S K&M •> ;i/7 t U * > U# 
SiP&W^fc. fFMUfc«tdH«^WRNP*^$ns^ (pSeV18VAF-GFP, 
pGEM/NP, pGEM/P, SVpGEM/L^PH^tC h 5 77 7 x 7 h 
fcV^ff (pSeV187AF-GFP, pGEM/NP©2li©7 , v 7 * h*©^$rh^>77x7h 

7 * v - a ^ Lmmmffc i: ^ti?n'j^7x^<>3>u: 

^^©aflSd^^-SGFP^iltt©^^ 0 -CS -f ;i/**fc-?©JfcJ5£*iB* tfeo€© 
ISIS* «H£MPAs^#|^^nfc^©7^-b-b^fflV\ FJBSIMSfcSALfc 
|^(Z©^GFP^3im©lS^0*^^nfc (H7)o 7*7-777-^ 

s F&« "7 * y 7 A £ Jfcfig £ n fc«t6ttRNP j&TOSIBIS S*©F 7 > ^ 7 R 
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©#STt-s Z e>UHR9t&*4 W&VtLXJ&mZti, mMMzm&2 titz Z 

mmotmizm^mm^s 3ngiz®mztitz%m±m%s mmmmtvim 
mmmcmmizmtub, v v7is>w&tim&TX3ammmLtz 0 ?%mMJ® 
?\±, hV7°^>#&Tx*<Dfr^4)ixtimm$fttz(m8) 0 mmmmM®±m 
(ni9 T@)>^fe« h >)7is>4m&Tx°t%mLtzFmmfefrt>izmm3iZft 
tzK^^ 4 jixm^tmitizhx^ z z twnhfrtte-itzo \>x±.<Dztzs.t 

¥4 ^;UX©*f ^-I±0.5xl0 7 ~lxl0 7 CIU/ml©$gfflt;:&^fco 

f ^£cdna*p sir 2 t- u ^- > L.mm.*mmt s tz «>, ¥%mmM<D 

tgmi.m^CD'yj )IZZ®)$LU total RNAfclffifctiLTs ftw^yu-yiz LX 
S t & ^ d £ t % W h t & o fc ( EI 1 0 ) o $ & (3RT-PCRJ3 «t t) GFPCDitfs^licDNA 

cD**©*fcH*0F©^aKftt#4r<5^fc (hid, ztz, mvmfc?® 
mmim^m t mmx& zzt zmm t &±.®z m hxnmmmz 
2><DnMmm%x^t£^zt&7fi£titzo tit. m^ntzF^^^ji 
zn**nmiz&*), zammzm^tzo F^^^ji^n^itm^m^-oix 
tm®izfimz^vi3)i,tj:w?mmtz/utm®mz%bxutz mi4) 0 <* 

t>\z s t?4 )V7>®1tm\Zi&&mz.ELf&tZ>&?u4 K*S£IgG(antiF,antiHN)£ 

m^tzft&nmiz&bm^tztzz, v 4 ;w©x>^D-7ffl7;w 
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<Total RNACDfflttl, 7 — tf>7*D-^ hfl?ffi\ * J: t>"RT-PCR> 

F^Jl«LLC-MK2/F7(3^^;u^^bT3 Si©tg#±ri^^QIAamp Viral 
RNAmini kit(QIAGEN)£ffll\ ^©7d b P-;i/H$(^total RNA©ffltB£fTo 
o MLfctotal RNA (5>ug ) ^*jVA7Jbft b'£atf 1 %&>&.Tl3u-7,>f 
MZXv\W}frM\s-Cl?h, /^a-A7D^r0^1 (Araersham Pharmacia 
tt)£ffl<^Hybond-N+7 >7*7>(c b 7 >7 7 7- Lfcoffrdt Lfc* > 7^ 7&0.05M 
®NaOHT?HJ£U 2te#«5LfcSSGfg»*S (Nacalai tesque) T«tt^tz&, /\-f 
7 >J *W -bf- v a (Boehringrer Mannheim) T-30^7" b m-T 7* 'j y-f -if 

—>3>*ffofc 0 y3>i/^-> (DIG) -dUTP(7*;U7J UJ8££) £fflofc^> 
ADNA4ft$&(DIG DNA Labeling Kit, Boehringer mannheim)(C «fc t)ffc 
^UfcFfeS^iiHN«e^©7P-7^MLT16M^'<7'jy^X^^fco 

(anti-digoxigenin-AP) DIG ditection kit^ffl^Tilfbfco 

mm F ^MJW £ IbIJGZ £ tltz 0 J )l * iiHNitfe? tt&ffl ^tifc^F itfc^ 

m * ft -r . f m fc ^ # •> ^ ; u 7 y 7 a ± t z & s t % t m ii a* e> & o & ( n 1 
0)0 

* feCRT-PCBCJ; »)»||«cjStlfftff ofco RT-PCRttiM ^7RNA£ 
SUPERSCRIPTII Preamplification System(Gibco BRL)£ffll\ ?®rn bn-;i/ 
CftVtfirst strand cDNA ££fi£U LA PCR kit (TAKARA ver2.1)£ffl^T&© 
«t 7 PCRSfrofc, M°C/3ft5ifo'&s 94°C/45#,55 o C/45#,72°C/90 

f)l X 1 00 v /307>mm*«J UTx^s;t>A7*D-7-fKjft6U»*l/&« Mjffln^ 
i: F^*fBttt#ALfcEGFP©»B izm^tz?? 4 T-tiforward 1 :5'- 
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atcagagacctgcgacaatgc (BB^JH^ : 8 ) , reverse 1 : 5' -aagtcgtgctgcttcatgtgg 

v—ti forward 2 :5' -acaaccactacctgagcacccagtc (E^'JfM! - : 1 0) , reverse 2 
: 5' -gcctaacacatccagagatcg (KfllS^ : ^C, MMfc^t H Nitfi? 

i;<Z)Pa^iforward3: 5' -acattcatgagtcagctcgc (iE^JS" 5 ! : 1 2) hreverse27* 
(@E?'J#^: 1 1) Z'fiitzo Z<D&^ GFPOiifi^(±cDNA©^©|^ 

tmm<D¥<z>k&ffimz&&tz>zt mi ik &tz, momB^ommim^. 
mtmmT*&z z tzmtibtz mi 3) 0 &±(Dztfrt>t>j ^znmmwzv 

gy »W ;u^^W©Jg#±^^28,000rpm,30^P^il^ LT O-f £^1/ v b 
CLfcftTS lX10 9 HAU/mH;^^<i:9^3lO^«LfcPBSt3||^^St^ €©-?K£ 
Mft^v^D^'Jy h±(:lTUtM^I?tfco 3.7%*;uv'J 
>^^t?PBS(3J: t) 15^HIH^a^ 0.1%BSA£^tfPBS^T-30#iiu^«£ L 
, £fc£l^fcftT20(Hg#JKbfc*aFEy' PUi—frtiifo (f236), g-fcttJWE^ 
tu-i-frtfifc (Miura, N. et al., Exp. Cell Res. (1982) 141: 409-420) £ 
$TLT«fit^T"60#F^£]&£tffco *©&**D -J b£PBST*ft#LT^ 200fg 
L o £ * lgGVifo*ffiTLTm D < «S«S^r60^P^S 

h®J:f:4%0M^7rH7Aiit-2«fi^||^tfeJ:, JEM-1200EXIIS 
(B#*^) ^fflv^TH^ m&Ltzo ^©^ ^;u*©x>^d 
-7°©*^ ^«l^iFhHN©^>/^g^^^§^^^B^?>^i:^i9(llll 2 
K ^)l^-Mffi<D£.mt Z> F * §c# d © t* U * > Si & * ftT 

iz^vtijitemmmtz'u tmmfez^LT^tz mi 4) 0 
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[H»J5] FfcfcSSeV^*-{;:J;Sin vitroT©£a&M^©i^» 

o &4I18BSD^y h (SPF/VAF Crj: CD, tfi, 332g,~9 51 Charles River)£vx 

ftHM (5%^7V]fliri^5%^^M, 10%DMS0£^tf) DMEMWU ^7>(71T 
7.k?fi^£flbfc^yW >M (1.5U,v;*7^ >0.2mg^ ^>lftl?i 7)171 >0.2mg 
N ^;H3-^5mg, DNaseO.lmg/ml) ^iPx., 32°CT* 5 bTlS^fel] 

m LT Zmfrtftt t>\*t>lZtjiZ£Z- Mir ^ > ^£$S ^ b fc 0 32 0 CK T 1200rpm 
5#Fa]ji<l>bfc^*fflfl§£B27 supplemental] bfcneural basal medium (GibcoBRL, 
Burlington, Ontario, Canada) CMS l^ # U -d- U v XBecton Dickinson 
Labware, Bedford, MA, U.S.A.) Tf 3 - x <f >^£ftfc7"b-b±f;: 
lxl0 5 cells/dishSf£, 37°C S 5 %C0 2 ~Ct%MZft ofc Q 

5xl0 5 /well£5 Bmt%W&s F^&SSeV^** 
(moi=5), ^f)(:3BF B Olfco 1% ;t7*;i/A7^ft h\ 5 
% -VXJhm, 0.5% Triton-X^^tf@^lT-5^P^^-e@^L> BlockAce(S 
EP?LH)CT^S2Btr^^n >y * > bT500^t#|R^ ft i 7 =F ft ^ y h 
microtubule-associated protein 2 (MAP-2) (Boerhinger) IgGi: ^gT* 1 B#FeH 
^>dr ^ ^->> 3 >bfeoPBS(-)T- 1 5 #Sfc:3 0ft&gL 5%-^^Jflri/PBS-eiOO 
^W^ftfecysS-HS^-lrET^^IgG^MST- 1 B#FbV Vdra^-S' a > bfco £ 
£ CzPBSHT 1 5^Sl: 3|!#t?ff^ IfflfStVectashield mounting medium 
(Vector Laboratories, Burlingame, U.S.A. )£AD;i> &M&$$ffliM (Nippon 
Bio-Rad MRC 1024, Japan) X* 470-500-nm £ tz li 510-550-nm ©excitation 
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band-pass filter fcttttfc Nikon Diaphot 300 ®$.$mMX'M?-2<D%.&m& t 

GY?(D&Mz£z>2nm&(DMytwi®zfi^tzo ^ism, map2 m&nmmmt 
\m?mmm%>»A£titzz.ttfwt>frtte^tz mi 5) c 

7rAX) l4AB#M3l*^li?fAU SFM CS-Ciglft* y h (-tr^y^fAX) T" 
37°C, 5% C0 2 T-^«Ufeo 
mn^h^mmmm (Ml 5, Muscle), lEltt: htfFM mi 5, Liver), IE 
hflit>€«mf*]J»S (H 1 5, Lung)^©t: ME^«t3F^MSeV^^ ^ 
-£fi&LT (m.o.i=5), GFP$*H£i§3g Lfco OiTft©M£;fc^T&(S{3:i00 
%©^Aa«^^^^GFP^l€^^i^tTV^§3^«^^i^fc (I15)„ 
<^7*m#M«^©*A> 

^£XM-t#Ii;M£ l J >*^?-*-^ILt, F^^SeV^^ 
#-£«£«Hifc£firo£ 0 £1% C57BL Ttf* (6®^it) K150mg/kg (I 
ft 3 J;^(35-fluorouracil (5-FU,Wako Pure Chemical Industries) £JgJKl*)v± 
|J ( IP injection) US4 2B^ AJfi!# <£ D 13 JR t fc 0 Lympholyte-M 

(Ceda^lane)*fflV^fe^&fi^SS^(3J;oT*KaBJla&^*Ufco 3xl0 6 ©i}M£*ffl 
JSUfcTU tr*f->^Hg^nfcmCD45R (B220), ^Ly6G (6r-l), (TER- 
119), fjtl (Thyl.2), fciMac-l&Sfc§-££-ferfc;* h YT\f.i/yM%\i-X (77 
-^S?x>a, 7^-D^tt) ©?g£L£fc©£3xl0 7 £Jn*4°C£Tira£/fc 
^51^!), Lin + ©m$:l^^fe^lj^[II]RLfc (Lin «) (Erlich, S. 
et al., Blood 1999. 93 (1), 80-86) o Lin" «4xl0 5 W(Z*f U 2xl0 7 HAU/ml 
©SeV ZMz., m&Z.7vhSCf (lOOng/ml, BRL), «ihMH 

(100U/ml)£iD;l £ 0 * fc8xl0 5 O h -*;i/tlliBl:»lT F ^tlSeV 
4xl0 7 HAU/mK lxl0 6 ©«(C*f t5xl0 7 HAU/ml©GFP-SeV*SD^7co GFP-SeV 
14, SeVfe^ J- n y r pUC 1 8/T7HVJRz . DNA( + 1 8 ) ( Genes Ce 1 1 s , 1 996 , 1 : 569-579 ) (DU 
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IZ £^ mm Rl ) t ( R2 ) { s V ± Jl t 7>£ ( I G ) BB?iJ ft ttiD L ft Not I ^rPCRtZ 
<fc !?ii*B£-fe!\ lALtf^ILfe. gtftl©£&(Genes Cells, 1996,1: 569-579 )tz 

LLC-MK2«Bia*«tlJ c «W»»*ffl^TGFPae^ft^tt^>f;i/^ 
fr l \ i W ©afi? ft # tl «> -f ;i/ ^ * EI JR L & o GFP-SeV ft iBSfi: L T 48«flB«* L 
fc^ Wft ; en^tx2^C^^, -oCli7^xiJ^U> (phycoerythrin 
) (PE) «aUfc-CD117 (c-kit, Pharmingen)ft ll$IHIjRjfc£-ti\ 
£ Ltzo 3mnS\zxm$Ltz'&, yu-V-J h ^ — ^ (EPICS Elite ESP; Coulter, 
Miami, FL)(l«fc.5#&rftfirofco 

•^©|gm> M©primitiveM)ia©v-*-T'^5inc-kitln;^-r-^> D ^ 
Lfc#l«BlllSC*F^jfeSSeV^^^-tt*»!U GFPafe^S^tUK^tifc ( 

016), mm±m*<D&%>&ft?<Dmmts mmmm±m& v u r^y^wk 

, LLC-MK2ttlz«Ls 3B^{zGFP^M©#a©^{;J:^fT^feo dft 

77 MF334/Du Crj, 6 flt. Charles River )££3&«;!k (^*gSH) 
7?l(M&#Rbfe(5iig/inl)^>7*^-;u^h«je;A«« (^^tfy h) ftttlErt 
aMC«fct>tf#U /Mft«5ffllK^ffiH^«lt (DAVID KOPFft) ftffi^T »>-f 
©$#ftfTofc 0 &#M&interaural line&t) (bregma) ^5. 2mm, 

7A^J;t)a^^2.0mm N JHMJ: D 2.4mm ©teStC 30G ©£&#t(Hamiltontt) 
-£20//l (10 8 CIU) riAUfcc "T-5i:liaS©±3!?i»lflatC6FPCD»VN|B3S* J «**n 
7) 0 £'=>tC, F^MSeV^^^--C(iaiifM©jllia©^'f , ^^«^ 
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[mum i ] F^iisevy y ^F-iess^-r comm 

<i> 

nmm,iic-wL2mm& <t t>7^JiLLc-MK2 m(lc-mk2/f7) tcF^fisev^ j )v * 

CDHA assay©$£!l£^L7c (IH18A)o Cft £©ig||±^£*ft^ftSgif »5;: 
JgffiU 2B^#^©M©^ra©HA assay©^m^^L,fc(IH 1 8B) 0 
±S5© rcj li^gf^ LTffl^7cPBS£3tfriro Dilution (#«?) ©fR^ttS* 
;i/Xrl©#^^^a^-ro £?>tc\ ^Wm#^HAHt4-e$)ofc^rS(lane 11 
££7J lane 12) £3gW«HC|?}gfI UTt£Si2B^©«$©HAassay£fTo 

(Eli 9C) 0 F^fflSev^-r^^^^ufcF^sm^^fi^wmp 
t* iiHA#n& & t> h t\ m^mm c s &a 1 1 * ^ ^ » * #± < it *i £ n 
t\ z\ ©hak© •> i jixm^mmztftz i^otrnmLtzo 

<2> 

f 0 % mmm zm*m $ n tz im%m. t? ■< jv * ?i iz v ^ )i * t s &\z 

MSeV^^QIAamp viral RNA mini ki t(QIAGEN) cfc *9l^S^ U 7c total RNA£F3H£ 

mmm, £tz&Fmmi&<Di%»±m(D^j)iz&*0mk(D^?hmm{K 
tztp-itzmi o) 0 zow%>&xmWi&i$tii^m\z\$¥ ; a£&-?t^6 

ifis ^=JD>f K«»UfcFge*KI»1"Sjaf*:*CliRJ(&U«c* i ofe(0 2 0) o Z. 
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<DZ£l±¥-less(D\ZV*><Dft&%KLJm&ifite<Xbmm&&&X'04 )IZ 
ifi bf D * > £ LX ft % Z t W\W I tzo Fftt-SeV ML D * > «/&T- § 5 
dh(£-fT-i;:$B££ft:fcD (Leyer, S.etal., J Gen. Virol 79, 683-687 (1998) 
K 4-@©*S HtfcfcHNS t SeV t U :* > £ff2fiET* * 5 Z t ifiW&bX Wbfrt ft 
■3 fee <!©<£ -5 ftF-less £ U > fe«Hf»W-C-afl«lC**W»'e ZZZtlt, 
SeV F^IRNP^^tff U^->^^S{34S* s T"§-i>Ci:S^LT^-2)o 
<3> 

Hu5ze Ltz <fc o t«W3»*"C- SflWfcJUBSftfcF-lesstf-f ;U7 e 'J *>tt-fe > 

RNPHfB ii x > ^ o - 7* (c -S £ ft T in 3 d £ & 5SE t Z> tz tb (z N * ^ * - y 7 y # 
V-A(DOSPER,Boehringer mannheim)£:*g"& lt> ^S"?15#fiH >^ra^- S/ 

# - >y 7 'J # V - A t L ft l^^tt ± < GFP^JiifflJia #gE£ £ ft ft o fc © 
C# U fc^tf- * 7 U * V- A Lfc®£ttGFP©S8JEaaHNf ft©«t 43 

lvC*»*3ftfc. F#^MJ}g-e(iGFP{i#«^^SL, (MKJfc^ftM 
©K#U F«^«Blfit?l±GFP|63S*iBiia»il£A J oT % ziU--1fij&fc2tlZZ.t1fi 
m^tlfz (0 2 l)o ^W»T?-ii^(Z±ii|i^ftfe«t4©ft 
VMf >J*>I4 h7>^7x^>>3>ft^©^^^ffl^Ttt(3^Atfttt\ 3t£ 

[H«J 8 ] FHN^fflSeVy ^Ai^^-f^ ®?$K$:& «fc T>*if*i 
<FHN^»yy AcDNA©j?f3l> 

FHNfcfcl!SeV4V AcDNA (pSeV18VAFHN) ©#S^tt g "f pUC18/KS£EcoRIT"$ 
fcLTpUC18/Eco£*SSUF»£*05M&:3 h* > <P6HN«fe^©»JhD K>£T" 
©P^O^S^iJ* (4866-8419) BsiwI»ffi(cgtacg)7fJ«Sl/«l»tfe. 
FHN^«^u©SE?iJ^v-^>7T-0Ebt^s EcoRl7^ 7V > b (4057bp) * 
^l/^e>HHRbTpUC18/KS©EcoRl7 7 7*^> hi:I^MtIil/fco C©FHN 
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fc»«8«:£trKpnI/8phl7 5 ^ > r (14673bp)*y;HsUK LT pSeV18 + £D 
Kpnl/Sphl7 7 7*p<> rfcHSfciL 77^; F P SeV18VAFHN #f#£>tlfc 0 

GFP£^ALfcFHN*fflSeV cDNA©«^Ji&CD J: 9 (CtTofco pSeV187A 
FHN fr£SalI/Xhol7 7 7*^ > h (7842bp)£[I]lK LTpGEMllZ(Promega)£ 7 n - 
->^U7"77^ K pGEMl 1 Z/SXdFHN t Ufc«,FHN&$feg|Sffit;:d2EGFP (Clontech) CD 
ATG-TAA (846 bp) (Dmmzisiuim&ZmQLtzVCmtyZZsivmmzffiitLX 
, pGEMllZ/SXdFHNCDFHN^MteCDBsiwIMtZiilKbto ftfcJlfcT^XS 
pSeV18VAFHN-d2GFP tlfe. 
<FHN^»MS«^31«©{t^> 

m UHN©0RF£^tr 7 7 y p< > h fcpCALNdlw (Arai <b — 7 &SwaI SB 
teMAU 7-^7 ^ KpCALNdLw/HNi: bfco 

LLC-MK2ffl tz pCALNdLw/F pCALNdLw/HN £ P * £ Ji 11 & 3 « ttT* 7^ U 
mammalian transfection kit (Stratagene) £ffll^ffi7o h ^—)IIZ'&-dXM 
fc^-mxitfr^fzo G418T3M^Lfc&7n^->7*L£o f#£ftfc3l#M 
147 D-Xi^tL^nCre DNA > K^— VZmmt 5«itft^7x7 ^-OU* 
(Ade/Cre) (58Fj»f>, I58B) 1fi»jfeL (moi=10) s F 2iHNS 3 *t ©»*«3H 3 B^lffl 
Ha*PBS(-)t?3leIi5t#brielJRU ^x** >7n yf^ >^&£ffl^Tin;SeVF 
^ffiSeV HNgaK©;e7 7D-7^IgGf3ck^£UL£(II]2 2 ) 0 
<pGEM/FHN©#f^> 

pCALNdLw/Fi:pCALNdLw/HN^«^(3ffl^fcFi:HN7 7 TV > h £^ft-?ftpGEM4Z 
\ pGEM3Z (Promega*t) £ 7 □ -- > 7* U pGEM4Z/F £ pGEM3Z/HN£f#£ 0 pGEM3Z/HN 
©T77 , P ; E-^-i:HNft^tr*«*PvuII** , TfiftftbT»?»nfc7 7^^> r 
UpGEM4Z/F©FM£?T^©SacI^-7+M h T'tfJHft U¥*fl3bfc8Mft 
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mto.mvjfrzanmfik (po) tt-ii&KfTofco -o^f^s-m ;u*©s 

liFHNitfg^MT'titg^tfofcoFHN^IGFP^SeVcDNA (pSeVl8VAFHN-d2GFP 
) , pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN&^tl^tu 12^g/l0cmdish, 4yUg/l0cm 
dish, 2//g/10cm dish, 4>ug/10cni dish, 4//g/10cm dish©S:J:b^?I^L (gift! 
gfi, 3ml/10cmdish), ftft tfeF^«SeV(DS«^a(iia^^^r-LLC-MK2tt(Z 
3ife^#AUfco M£^«A3M&tgm£AraC(40/zg/nil, SIGMA), h 'J 7"$/ > 
(7.5#g/iDl,GIBC0)A!)©MEMfl£&U * 6fc 3 BM«*bfc. «fe^fA&2 
Siri^RMttllftl/s pGEM/FHN©^D©^»©iI^£$tIEU GFP&5! 
«Ol£* s DT">^^^©ff^^flS|f,tfco *©*S^ ?HflSSlSlCpGEM/FHN&8& 
iD Lfc«£ttGFPS83SfflIlS©J£# D tmmZtl, pGEM/FHN©»#&<^il£iiGFP 
*SI4S/>^;HBBTf U*»a*$ii*A»ofc (02 3) O FHN£&gftggl$£$]!iD 
tSCii-O-f ^^©bTU^^^fiJc^nfei^&^tfeo RNPh^>^7 
x^>a >0»£liF&« i: |i)^(:Pl©FHN^MJJgT- £ ^ ;i/*©[IlifcM% Lfc 
(02 4±) 0 

Ade/Cre & L T 6 B# t FHNS & ifiB £ tl tz MM £ FHN*» 7 -f 
L«^#T?#fcc:fc£ligBLfc (0 2 4T)o 

FHN » GFP * |g m t Z> cDNA A^Bll^nfe^^^ili LLC-MK2 , LLC- 
MK2/F, LLC-MK2/HN, LLC-MK2/FHNC^ LT h U :7>>>©»©#*r?tg«L*: 
0 Jg#3 B^tGFP^e^3i«©£A^^ S |^ U fc^C5> LLC-MK2/FHNT"©# 
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gfp©je# *)ifiu& s*u z<dvj frzm&mm%m£<®nfifr~D h 

#i$lziit§£ft3c:h;6WS£ft£([2 2 5) 0 

±m%M>bbtc'&, QIAamp Viral RNA mini kit (QIAGEN)T-*©7D > zi-MZ 
&oTRNAfS&tti£fTo7c 0 Z. ©RNA £ Superscript Preamplif ication System for 
first Strand Synthesis (GIBCO BRL)£J; DRT-PCRCxV^b- h£/#£frl\ 
TAKARA Z-Taq(^ffi^) fe/B^TPCR£frofc 0 WUBWttF^SI^^^&fflOfc 
oPCRT-7^ T-Ji M£fc^£GFPig£^©iifi#£fc>-?> UfcttMJtfi^fcLJWs? 
©«*^*>**ffl^Tffofc(M3ie^i:GPP»fi : ?(0lll*i^iD-fr (M-GFP) Coo 
T(i forward: 5' -atcagagacctgcgacaatgc/lE?iJ : 1 3, reverse: 5'- 
aagtcgtgctgcttcatgtgg/IB^JS-t : 14; Miffed t Lae^OHa^fctt (M- 
L){3-oi/>T(i forward: 5' -gaaaaacttagggataaagtccc/jK^JS^-: 1 5, reverse: 
5'-gttatctccgggatggtgc/@B?iJ#-t : 1 6 )„ *CDlSJk MiiGFPilfi^ £7" 5- ^ 

m£©-tM x©/n*> h*^ai^n,F^^I©^(iHNitfE?s^^fit^'1' xt-ji < 

(E2 6) 0 

FHN^*^^;i,X^F^M^(CF^«i:|Hl«t»LT, i£#LT4 BS 
Jg?#±it£ls)JKU LLC-MK2, LLC-MK2/F, LLC-MK2/FHN^©^HH&ffofco * 

£#-rT*(3$B££ft (Kato, A. et al., Genes cells 1, 569-579 (1996)), Jfrfig 
fcfc 5 7 i>7 Ojgg 'J -fe 7** -(ASG-R) LTJff mC&Ji&M&X g 3 
ft fc (Spiegel £ J. Virol 72, 5296-5302, 1998) G FHN^H 
RNA^y A^^^^^x>^o-7liFI6©^ff^ilfct: D;t># F 
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fe ct a KFHN^Jl^V A fc^tfRNAtf^St a d ^ U tz» 

$^ic N F^d^iim*^jKm^tifcb:u^>^*f L ^-^^ u^v-a ( 

50^1©D0SPER/5O0// 1/well ) k.<DmG<D%fa"Cmfmmfa£ fctt*«mLC-lK2 
llCiibfeo |&&U&F-lesstt?©»£fcim DOSPERiiri^L 

T « lz M b t^iz &GFP35MJ}g©/£ # t> HN-less© t U ;t 

>©#Tii£<«£«t£&<^ GFP^JI«* s il^^tL^^ofeo FHN#$63S 

must &gfp^ jim^h^ $titztKV'( #nflM<* tu£# -otzzt tm®> 

*zmwfc j pftfkmmsm, ztzimmmzmmbzmmL, spiegei 
jmwRr s *k * & tt asg-r(c ftmrnzmmtzti^m^zzttfr-zzo 

i. ±izm^tz%?mm$ntz¥kmmm-\ess<Dt j )\s7.^>^u-7\zu$. 

UOU *fctt*fe^llAtt3l^afe^»l5ffi«ta&*»©-tfiffltet:*XLT (RNPh^ 
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3. mt&xmtzsev^j )iz<Dummzj$,yjLtzztfrt>, GFPit£^©{tfr 
teste?**, t t s - y y a £ s tr Fg e *aT?^fi£*n & e y # > #$g£ $ ft 

(Leyer^,J Gen. Virol 79,683-687, 1998) WZOSMffiVJ 
>^F§aT^a-MbL&^*-fc*g££ftT^£(Spiegel6J. Virol 72, 
5296-5302, 1998) 0 £fcs FM*# r U ^>>f«?IS!^nfe^ASG-R$r^ UTJJF 
KiHIIllSCftgWfc*-^ y^-f > ^T? ft T^S (Bitzerfc 

J.Virol. 71, 5481-5486, 1997) 0 m<Dm%<D&te-ffiftftn*Bm%T'$> J* 
^(C^^^-©^@JR^Bitt^So*feSpiegel^(i-b>^ FIfiT->a 

astm u ^ae? * at- £ & ^ & m © ^js * r ^ s 0 *ib w -c @ 

[£Jt0U 0] FHN^ftSeVyy A*»&«>-f ;i/^©WH**«l:VJtM 
aft«jWt£3ftfc 0 
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&t/vt'<D%X\ T77"D^-*-TMfZcDNA, NP,P,Ut£^£2SAU£77 7. 

vzmmmzmxb, t7*im7~ vzm^xcm^ &mn=?-*mi£^z>z\ 

* 7 £ i> - t 7 7 J )l 7, #± \Z ® t>ftT ^ 3 o 
imM 7 ^ i> - t 9 A )V * \t ^ (J (3: t^T ©Md J; < T7# IM 7 - - 1? £ 

#J£: LT U 77>e-»^tl^^ M^©^ (Kato, A. et al., Genes 
cells 1, 569-579 (1996)) X\$, l J77>ty>©IW; > AraC£M*r LTfflM 

(ilxl0 5 «^(3S«^nfe7^;^^«^K^^^^^Ji^T^v^^^T^ b h 

u^^ )v^m(Di^(D0^ jixiztt^^ti^tzizifit^^m^cDtmm-c^^o 

©{5^(3 mmwxm < rna* * * t? > & g fititn-Fit^D, 
^ omm p. MMnxw? □ * - * - ii «t o ie^ £ n £rna £ * v * b? > y u t $ 
feibt%zt\z£bmm®mzmt>bx^z>£%z.<btiz>o *%wx&, 

7")-f ^ £Psoralen-Long-Wave-UVi£T*M t 6 C£:t;:£'K , 7^>-79'i';i/ 

IS^fc o 
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o £ ^ ;i/ * * PIS t , L A> US fc ailfiffflfS £ 14 * 4 x. ft utt 

(Dmz^z^j )i7,<D^mk<D&mmm\z&hhh%t%7Lhhz> dsung, k. 

et al., J Virol 70,165-171 (1996))o 

g£it^w#&fti?£^»M;i/>;©3i£s BMiao-SK*^^^^* 

J )v x 3- fz l±km 7 j ;u ^ #1? -7 4 )i x iz hb^T MM \z mm&M ^ >r - x % 
^ 3 >&©*BJS£&tt©ffllilSfc 2J1 LTJMSMfc* L ft ttfttfft 6 ft t^o * ©fc 

;!/*)• ;r©*fcjt N ^Jtx.-5T-^5o^^-r^x©SfilJ^t^^ft^-;i/i:ft 
Sfc***, *;iT*$Bi»#&l;J\ V7-i/>fc*^8 (0V)o**«WU 9^7 
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-£iBTpGEM-luci7-7 7 5. h\-fe>^ t>4 )IZ i -V 7 h\Z X 3T7# U 7 v- 
•fe'rS-ttCDiij^^ioT^fofco -fe>7W <U)IZ I -V; h \Z£Z>nX U7 "y- 
-te*rSt£©$iJ£&-fc>*W -7-01/7 \->fJ h(D7?7. 1 Yt, T7T*-te 7 7W7-r" 
;U7NP N P, L^e^^l-^pGEM/NP, pGEM/P, pGEM/L7^^ =: h'i:|5]Pf(z«^ 

x mux >j 7 7 — if t j; d ;b ^ 7 x v — t?si mm s © & s ^ t- & s 0 

M'J>#JI*>ftfco LfrU T7*U77 — b?*Stxli> V7l/>1I^ 0.3, 1// 
g/ml?g{i^bSB-y-t\ 10Ag/mlT"(i 10#<m UStzM^UT^fco (El 2 8 ) 

X°(Dm®X°m7XV *7-^ft^<D&Wlt%bhtiifr-?tz 0 0.3^ 
g/mh 3 0ftm®<D&i*X°\$, T7tf U7 7-**?Stt«#£#;L1\ 7^7-£ 
10007>©lt3£T*M^£tf3^#T#fco (02 9) 

L U & # £ > 7 ^ 7 - m 0 0 0 # CD 1 ( 3 £ T- M b tz 7 7 ^ - 7 1> <i ) 1 7 X * £0, 
Mm®* J 7-K:&gLTmoi=2 (flL3&0g|#* 4 7-T*moi=0.002) TifiSSL 

£ § ©24B#ia&CDCPEtt N 7 ;i/7 £moi=2Tf$g; £ -£ £ £ ®^ft 

gfcfcfcfrofc (03 0), 

ofeo 6wellc7)v^7D7•^-^(CLLC-MK2«$:3xl0 5 «/well-ei!!^^ ft$ 
t£H U fc&, PLWUVMSSu© 7 -f 7 -^^-e6xl0 5 pf u/100/z lfcfcSJ^fc?*^ 
-T7^;U7$#|RL> PBSaM©Mt«^tfc 0 1BSIS©«^ 100 
Xzl©0PTI-MEM(;7 < 7 7 ^ h\ pGEM-NP, P, L> * UTcDNA£*ft*ftl, 0.5, 1 
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, 4/ug*mZtzi><DC Superfect (QIAGEN) ZlQuWaZ., iiStl 

tz'& lml©OPTI-MEM (GIBCO) (Rif. AraC£^fr) £<fr;L, WlSlLfco 

h7>77x^y 3 >t2, 3, 4 B§MM£[n]iKU i§<l>&> 300 At 1 /we 11 
OPBStBSSLfeo C©f£M£^M, fcSlMilOfg, 100f£#fff Lfc*fflfl§M100 
/il^§^10B@©%W^PtC^#^4f@^o|gSbfe(lxl0 5 ,lxl0 4 ,lxl0 3 « 

^^Mnmm) 0 3 a&m» ra^nuK lhah»; £ 0 •> -r ;i/*??#f/&©w 
jutsw^fc ($1)0 ixmm^mmvtzmmoo^s w&&ifi&?tzmw*- 

&s 10 4 -e(i+^> 10 3 "CttSj&i:»;Lt\ Wt$©» (Reconstitute Score) 
*Mtz (HI 3 Do tWattt* 1 ©il D » 
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ttfctfiJLT, M£L£&©#0>&<&oW£: (03 2)o 

£PLWUVT" =F j£fb 1" 5 d £ (3 «fc 0 > T7# U ^ 7 - M'tt li 
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(03 l)o ISJBSf^ F7>X7x^ v3>f£Mo£9^>x7<W;i/;*©*'l' 
5pfu/10 5 cellsW±T(£&7>o£ 0 f^ot, ^STOg^? >? is-T^J 

<i> vsv-g mfc?mmzmm%m.tz^)\/^-mm<Dim 

VSV-G 3HS^»iiW*«14?:*t-C^Sfcto, Cre U □ > t^— Bffc <fc ^ 
VSV-Gjife^MtlA^^^il^n^^dHSIt^tlfcr^^ ^ KpCALNdLG(Arai T. 
£ J.Virology 72 (1998) plll5-1121) LLC-MK2 «T'©££«A**© 

fttU^^Tofeo LLC-MK2 M!®^(D77ZK H©#Ai^ U>^*;i/^>^A^ ( 
CalPhosTMMammalianTransfectionKits ^ n->-r y £#$0 ta^ iittvx 

lOcmri/- h£ffll\ 60%r/>7;i/x> h ^T-^Wtfc LLC-MK2,1«I10 // 
g©77X; K pCALNdLG £#AgL 10 ml © MEM-FCS10% tgifetCTs 37°C©5% 
C0 2 -f >*a^-*-$-£24lWgiiL£o 248^^ KM^i'l^U 10 ml© 
igifeM^ 10 cm i/^-V 5*fc£ffll^ 5 ml 2 ml 2$, 0.5 ml 2&l\Z 
G418(GIBC0-BRL*i®O 1200 ,ug/ml£^t?10 ml © MEM-FCS10^ittT"t£it 
fcfrK 2B«t;:tg*fe£&b&#^ l4B^tg#u, M£^©££*A**©SiR£ 

>f&m^X2 8tfc£II]J&Lfco #^O->&10 cm 7>- h-C-=!>7;i/x> Ml 
AxCANCre£«&s fit VSV-G ^ y ? n—j-frfofaZm^Z, VSV-G ©S*3i£WT 

&^d->I£ 6 cm ^> + -kc-^ 3>y;i/x> h^T^W^-a-fc^ 7f; 
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t>4)\>* AxCANCre £lfll<=>0£& (±83) tJ:t) M0I=10T*fSSfe^. 3BTO# 
Lfco.KanaiiJS#±?i*«lOI»V>fc*, PBS»«*-e»E»bs 0.05% 
> N 0.02% EDTA(xf-l/>*;T5 >4»K)^trPBSttfr* 0.5 llfcinx., 37 
°C, 5^>f >^ra^-M-SCi:(zJ:»)^ + -U«tl3iajA J Lfco t£«te3 ml 
PBS«ffi?Sl3Sg»^x 1,500 x g-?5#F^I>U «£Jlto£o f«<=>ftfc«l;i: 
^^,(l2ml PBSHCA(cHft»A^ % 1,500 x gT» 5 aiWjlto#fit 3 d t lz J; ?) 

MJ&ii -20°C T" ff # "f 5 C # pTtfc t\ £>g (3 « l: T 8?}§ L T &m t % Z. t ifi 
T'^o m&tzfflmiZlOO jul © Ifijglft (RIPA A'.y7 7- ^-l)>#- 
^WN'fAttH) £«fcD*f?U ^«©±MSK (1 b->S£D lxl0 5 « 

^HMIlffltVT'jWt'^j- C6mM M)*-«& (pH6.8) s 2% SDS, 
10% yj-bn-;K 5% 2 -^i/^r hx* y-;^?,3a:S||fr«D 

Tl Y>f)V 10/20, »—fb*ai!) lM^il:J: O^it 

s ^■$ilfcieJtH!U'7'f7D-;hai: < tDe?K ( Immobilon-P 
TransferMembraneSs Millipore tfe^ Lfco testis 10 0% - 
;KC2 0#, *K-l$ia&Lfc<E¥JBI&{£fflU lmA/cm 2 tll©^ 

lwmuga**^ PBsg«flnf-ittHbfc, 

ME9fl|:fe«fcO t l 0%7Dy*>y?£?&£^frPBSM?&T- 1/1 0 0 OK 
tfRLfcia VSV-G (*n-> P4D4, i/^7ttl!) 5mUt--;^>^ 

Kfi^lS&2je4 0 ml ®PBS-0.1%Tween2 0{:5^iiU ft 
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m^m&i&ni 0%7ny*>^»*££fcPBS«ff«rei/2 5 0 0C 
L fc - * ^ - # T & t« £ ft fc ffi ^ * I g G (anti- 
mouse immunoglobulin, Amersham #10 5 m 1 £ tf~— JU/iy ^(CAtU v— ;U 

MM'&s ifcf I§ 2gPBS-0.1°/ o Tween20l:5 ^r^ii I, *5t& 
Lfc&, PBS«l:5««U »bfeo 

^ft'S (ECL Western blotting detection reagents, Amersham #M) 
> JaVSV-Gifift: t £X© H n §l^te^m±©M 6 Rffltftfcti £ ft o fc o *sm & 12 3 
3t^1"o3^P->T\ AxCANCre{&&ftRW& VSV-G ©|g^#tfctfJ£ft>VSV-G 

U-fWrfcfrofc (134)o LLCG-LlT"li> VSV-G 

wattfcffifcfcofifcteffttasfu vsv-g ^>/^«#w^E^^3i^ns 

<2> ^)l^-MMZm^tz¥ &fc?Zk&Ltzf;i>Z%tZi'3.-\t*'(7 

F im^LWA^tS-b>^-!7^^^ VSV-G»^FI63ilMS 

s ±IBHWJ(CHB«©GFP3te^^^t?F k%M*>*r4 *?4 )\,7s*J%\,\ GFP« 
fe^0«Si*ffi«fc:«^fco ^©*§^ Cre U3>tt- fcf^Mfrl&x.T^ 
yM;i^AxCANCre L&OLLCG-Lmi, F ^S-fe £-01/*©$ 

6PP«aiaiia«4tttti*iis*<o©^ ^©« 
mm*.?, vsv-6*»*»»**fc*!iifi-ett, ««f«cGPP»33MBiiis©Jifti*«B 
to?,nfco *©±fc©i/5S£<*&£, »ffe&vsv-G &ss*#E£ 
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G¥?%mmf&<DmMn%tb<btitefr'itz 0 u±®&%ipt>, vsv-g ssm 

VSV-G 51lS^©^3ia©^§^^^Sfe<», AxCANCre CD^&fi (MOI=(K 1. 

25, 2.5, 5, io) ^x., --femoYmfcttK&x.tz'?; l±*%tZ>*s 
tvsv-G if mm. mmmcDmmizmmisv, 5Bg©GFP©^iiL-o>-5m© 

IS&l:t^tfeh3 5, M0I=O -Z&^J )lZCDm£ifi±<%mt>ti?s M0I=10©lfe 

^trs^^vNc^^to^ofe (ni3 5)o mrnmz^j jixm^mzm^tz 

8 Bii;T"M£«irC£fc (H36)o ^ *«©«&, VSV-G SfaSiiu© 
ifflJiSt^ 1 O^foM^WLfO-fJ^iSiJiDb, «I£5B@©GFP© 

^Mis^x-s^tc^ K), )i7,m^(Dmm^(Dmm^m (ciu) 
tzo zcomm, mm v-ouxm^miz 5 x 10 5 ciu/mi-e&ofc 0 

<4> F I^»l^VA^tt5yi-H^^t>^ ^^©t/t 
VSVirEffctC «t 3«t£©i£# 

vsv-g mmwzm^xmhtitz? mfc?*k&btz>f;i>z%t2>i'*-Y? 
fafa*m^x®m&(Dmw£hzfr£oip(D*mft&zm^tzo <yj ^zmtm 

foZm&L, iiST3 0^iit, VSV-G §l3l#^JltT^^^LLCG-Ll IfflflSH 
iB&U 5Bi©iifi^#Ati$rGFP^moWMr-^feo ZCDfam, JrCVSV 

^yA^^-r§-fe>^w^-f;b^-eii^J«to^n^^o^ (H3 7) G c:©,i 
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X-mmZtitziKW* I gGta^ JnF^W^ff^y ^o-^M/tft, 

tmm&ztizbvcD, Yty^vmttfi&isfttzfr^tzztiph, f^&^t- 
&zzttfm%z$titzo 

^MMLCG-Ll(C«£-t!\ VSV-G^WcWf h* * ^ 7^ ;i/*CD 

%<D&%ks VSV-GW^IWl^-f )\s7,tmmtZ>Z\h1£U&>t>ft, VSV-G i: 
<7>>a-h**f :/cZ>F N HN^£^H?>^ ^^©^tflf^ftfc (038 
) 0 'y-'OI/X^fl©^^ VSV-G g|^Hu©«(^ 1 0{g?^&I^I«Lfc 

x^cf©«-s©«^^ (ciu) s^fefeo e^^^^^g^i 
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1 x 10 6 CIU/mlT'&ofc 

o 

<7> ^>a- F33«fclF HN ^VA^tK 

^@VSV-G 5te^^MIS^li^Ufc^^;UX^ F*cfct>' HN fcfcg-caSC 

IfcfflStlfcfrofc;!^^ F^ct^ HN^^T-$>SCi:«^nfe (0 3 9 

)o 

LLC-MK2 mm* 5xl0 6 cells/dish 100 mm * h UiHllzBSt, 24 B#TO#& 
> M£^£&^MEMigtt! T- 1 Elffi&LfcgL 3 /zg/ml ©V^>^:g&jy& 
^ (365nm) T? 5 MMLfc T7 RNA #1) 7— If Z%MtZ> U u > 
h7£i>^Z<W;i/X (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83, 
8122-8126 1986)(vTF7-3)CMT- 1 B#P*3«;£-££ (moi=2) (moi=2~3 s U 
mat moi=2 #flH^ft£) 0 M^l ^^MEM^ttn! 2 m&tftLtz 

Us KpSeV18VAF-GFP, pGEM/NP, pGEM/P, &7JpGEM/L(Kato, A. etal., 

Genes cells 1, 569-579(1996)) ZZti^ti IZug, 4ug, 2jug, 4/zg/dish 
©*itt" Opti-MEM^tt(GIBCO) tC!iffgU SuperFect transfection reagent (1 
yUgDNA/5#l©SuperFect, QIAGEN)£Aft, gffiT 153TOS&, 3% 
FBS£^ir Opti-MEMigii 3 ml izXtitz DNA-SuperFect m&to&m&t&tD LT 

^>jff-D-77 t;7?y 2/ K 40/ig/ml (AraC, Sigma)£^tfMEMi£*feT- 70 Bf 
igjtbfco £ft£©«Bl!&fc±i»£iaJKU *ft*ft P0-d3 tf>7Vi/fc Lfc„ P0- 
d3 (D^Uy 0pti-mt&M£.mmb1t (10 7 cells/ml )o ft£IMf& 3 ®^ 
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i) MLZ lipofection reagent DOSPER (Boehringer mannheim) t L (10 6 
cells/25/zl DOSPER)SSt? 15 #BBjMUfcgL F^JJE LLC-MK2/F7 »*fC h 
7 >^7i^y a >(10 6 cells/well 24-well-plate) U Ifil^<&^^^^MEM^t11i 
(40,ug/ml AraC, 7.5//g/m h D 7*^ > £^tf )T*igil bfco 3 ag£J;l>* 

7 Bg£±7i£[I]i&U -eti-?n Pl-d3 :fc<fctf Pl-d7-9">7>i:Lfco 

77^5 Ff;x>^D-777^? F pGEM/FHN £4,ug/dish*D;i ± 

, lftlvi£^£&^ MEMigit&T" 2[U&^U y h>»^-D-77tV77;y F 40 
/zg/ml ( AraC, Sigma) t b U 7y> 7.5/ig/ml $r^$fMEMt^ T" 48 B$F^# 
b7cotg#±-a^^'9^§>Iul-/i$:^^^^ MEMt^(40^g/ml AraC, 7.5 Ag/m h 
U:rS/>£^tOt!»£ftfcl00 mm ^ h Um 1 F |B3S LLC-MK2/F7 Iffl 

i^iii 5 mi ^iiifco %mmm'&. ztit>(Dmmt±mz\E\iuL, 4ti 

?ti P0-d4 ^>7;^Lfeo P0-d4 ©^Vy b£ Opti-MEMigtfe IzMML (2x 
10 7 cells/mlK ^ffls^S 3 MM M L-T F %M LLC-MK2/F7 «S(;I|(2 
xl0 6 cel ls/well 24-well-plate) U lfil7*£^£ &^MEMtgti&(40/zg/ml AraC, 7.5 
//g/m h U^v>^^tf)-eig«tfeo 3 Bim 7 nmz±m*®!U 

U ^ft^ft Pl-d3 £<fcl>* ?l-d7V>r)lt Ltzo tm<Dtzlt), mm*nt>?, 

<GFP^^«©*«7> hH,J:^CIU©»(GFP-CIU)> 

LLC-MK2 Mm* 2xl0 5 cells/well-ei2well-platetci§£, 24 B#^tg#^ ifil 
m*<a£te^ MEMJgife X l E]ft&b7c^ ±I3©-tf->7>(P0-d3l:fci£P0-d4 
, Pl-d3 Pl-d7)£, Ht4M# 10cm 2 ^(Z10-100^©P^O^(Z^ Sid 

(CMl^fRU 100^1/wellf«^#feo Ibfr'&tfumZ^S*^ MEMtgifefc 1 
ml/well iOx.^o £££24 l$|iB#*f£, «^m^§I»Tt"ll^ GFP&SI 
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<CIU(Cell-Infected Unit)?I£> 

LLC-MK2 Mm* 2xl0 5 cells/dish T*12we 11 -plate \zm%. 24 mm%%'ik, 
itmZ'aZte^ MEMtgflfe ~e 1 EimLtz'ik, ±IB-b->7*;i/ (^tiS'W 
^/7$-%SeV/&¥-G??tWt) £ 100/zl/well-e«Lfco.l5^s 5t&mZ'a£ 
&^ MEMtgtfe^lml/well JjD*, £ £ !Z24 Mfgit Lfco PBS(-)T~ 3 ID 

)»Lfc&> (iftlO#~15#^MK IJS&SStSf;^ 7 

-feh>£ lml/well *Px.it^(CKDI^^s Wt>"^^-&fe (;ftlO#M5#^M 
S)o PBS(-)-C 100 {£«Lfc^*^tlS^ft£mSeV;KU ^u-i-^mt 
(DN-l)S 300//l/well iPx., 37 0 C-£45#EH >^ri^- h LfcgL PBS(-)T» 3 IS 
ai$U PBS(-)t- 200 f£« Lfcft*+f*IgG(H+L)mft^s&-&ftft 
(AlexaTM568:Molecular Probes*±iO£ 300^1/well im*, 3TCX'45^m^ >^r 
j-^-hLtzo PBSHT- 3 W$t&isti'&. Mft§I$(i£T(Einission:560nm , 
Absorpt i on :645nm 7 : ts^m^mt^t ^U^U^tz (0 4 
0) o 

ttmtLZ±my>7")l> (SeV/AF-GFP) £ 100^1/wellT'^ U5#&, JftlfS 
MEM^lml/well iPx> £££24 BW3il^ W.'&<DmWZfifrtlz 
»&^^MT(E!nission:360nm , Absorption:470nm7 ^ : ^ 4 £*± 

£OT-GFP|§MJI££ilgU£o 

[HJSF'Jl 3] )lZ^$-(DEffim®&fa±(DtzSb<Dm 
3i^y/7i/-T'i7'r;i/7(vTF7-3)cDPLWUV(Psoralen and Long-Wave UV Light)® 

LLC-MK2 5 xlO 6 cells/dish TlOO mm ^ h VMlzm^s 24 B#&gtg#& 

, M£^£&t^ MEMiS% T" 1 mmftLtzik, 0.3~3 ^g/ml C0V^U>i:S 
mmmWfc (365nm) T- 2~20 ^MMLfc T7 RNA XV * 7— \Z*ftmtZ> U 
n>t'^-> f«7?'>-7^;U (vTF7-3) (Fuerst, T.R. et al., 
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Proc. Natl. Acad. Sci. USA 83, 8122-8126(1986) £ g S T? 1 B#M&£tffc 
(moi=2) (moi=2~3. Mtltt moi=2 f>*i£ )o MEM 
igiife-e 2 Hffi&Lfc^ y'^Xi KpSeV187AF-GFP, pGEM/NP, pGEM/P, SIF 
pGEM/L(Kato, A. etal., Genes cells 1, 569-579(1996)), ZZMh \2(ig, 4 
jug, 2>ug, St>* 4>ug/dish©:li:t:T* Opt i -MEMtgliil ( G I BCO ) U SuperFect 

transfection reagent (l/zg DNA/5/C/1 ©SuperFect, QIAGEN)£AtU miHT* 15 
#Fi3M^ 3%FBS ^ ^ tfOpt i -MEMtgtfe 3 ml tlAftfc DNA-SuperFect 

?g^ti^m^^PLT^#tfee 3 mmtzw&s nnm^t^u mem 

t&ttfc T* 2 s > hi/>/9-D-77bV77yy h* 40 ^g/ml ( AraC, 

Sigma) £^t? MEMigife f 48 IWgilUfco 100 mm ^ h DM©^ 1/20 $if© 
M^^^glMTT"il^t> GFP&MflS©*^ r Ltzo V ? i/-T<5 >1 )IX 
( vTF7-3)©TOtt©*fe£ \z WMz J; £ $ 1 $ -©«iJ£(7*#H£ <b , 
^^^ii7'Dh3-^ p291-296, 1995)^fTofe 0 
££t^ r7>*7x£S/3>&©[«|iKlf3$£3BSt;:;*@U VvP>iiUV 

mMmmv&mzfi-itzo &?mmm*fiitzv?i/-TV<oiz (vtf7-3) £ 
fflw )izmmf&(D®mzmmLtz 0 mmmimm^^m (±13 

) £&£U iikTO^m^n^tzo 6well©v-f 7D7*b- biz LLC-MK2«£ 

5xio 5 mm/veu-^m^. &«jg*Lfc& dxio 6 mwvenizmmiT^zt 

{££)> PLWUWIiiu©^*-^-? 2xl0 6 pfu/100 / al fc&S <fc o \Z 7 7 ^ 
7-M;^(vTF7-3)£#)lftU PBS&&& ©««&£■££<, lB#F^©«gL 
50>al © 0pti-MEMtgite(GIBC0)(Z7-^X^ K> pGEM/NP, pGEM/P, £t>"pGEM/L N ^ 
LTftJdPSSeV cDNA (pSeV18* b(+)) (Hasan, M. K. et al., J. General Virology 
78: 2813-2820, 1997) £ Z h ? tl 1, 0.5, 1, 4 u g £ M X tz © fd ^ 
SuperFect(QIAGEN)£ lO/zl iDx> ^-c;15#Sm bfcgL 1 ml© 0pti-MEM(40 
>ug/ml © AraC £^t?) Z1)Qz., «t3BJf Lfco h7>^7i^^3>|, 3 B 
Btcm^liiKU 3S«> 100^ l/well©PBS(ze«Lfco £©eM£10<g, 
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ioo{£, iooofe#RL&*Bie»* ioo#i&§«h£ 10 a 3 
fli-r^MLfco (ixio 5 , ixio 4 , ixio 3 mmzztizhmWo 3 s&awfr 

&Ltzm%HD5*>, HA iStt#&ofcf»WS-jSu 10 4 Tfcfc+j£u 10 3 fttH^i: 

H»J 1 2*5«fclM 3©16*£BI4'0~4 3, £J;t>'3t2 tc^to ^>^n- 
T^r^* 5. K^«fi^©ffi^^rt)-ii(cJ;i)SeV/AF-GFP©^M^©lR] 
±#fll&<**ifc 0 PO (ttf^ffl) ©d3~d4 (3HI-4BB) fC&UT, S»U*» 
##g#>£ftfc (H4 1 ) 0 i2t-lt h7>77i^>3>|3 Bg©M£§P 

(3BB) C£fr<b, :0i{^iMtttLfe (gt2) 0 
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<m 

<LacZ MB?&'$tS F SeV cDNA ©$f^> 

HJS^JlsBiK© pSeV18VAF ©NP 3ia?±M^(3^ffi"r 5 Not I 
LacZ cDNA (pSeV(+18:LacZ)/AF) &m&+Ztztb PCR (3 J; 19 

LacZ jtfi^OifMB&fT^fco LacZ 3t£?£ 6 (Hausmann, S et al., RNA 

2, 1033-1045 (1996)) CfcfcH^ 5' J£MlZ\Z NotI WWrM[£fl-# Lfc7^ 
V- (5*-GC6CGGCCGCC6TACGGTGGCAACCAT6TCGTTTACTTTGACCAA-3VE5!J#^: 1 7 
)£, 3'*(c SeV0(EWftS/^;i/ (EK ?>£iB?iJ (I) &£tfSfc¥M#h>^ 
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)V ( S ) £ 4 L , NotI V] Wi eft fa % l< tz 7 5 4 v — (5' - 
GCGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGCTATTACTTCTGACACCAGACC 
AACTGGTA-3' /I2?iJ#^ : 1 8 ) £ ffl I \ 77^U* pCMV-/? ( £ D - > ^ y £ tt 
SO LTPCR50S£fTo£ 0 SiS^Wi^ PCMV-/? 50ng, 200,uMdNTP 

(77il/?y7/HtT^ttS), 100 pM 77^7- Vent *^7-t* (^^ 

94"C 30 fj\ 50 °C 1 ?3\ 72 °C 2 ^25@TiTo fco 

tl£T7JD-*>7->mm&im:ki^ 3.2 *D^-*©irtt-£1i0 D tti U 

NotI teJBrt, P SeV18+/AF Not I Iffl ft 5 4 f - *s a > L T 
pSeV(+18:LacZ)/AF £|# fc G 

LLC-MK2 HBJ&£ 5xl0 6 cells/dish T*100 mm VlIRtdi^ 24 Btnatg^ 
, lftl}i£^£&^ MEM T* 1 0ft#L7c&s 3 ^g/ml ©V^lx>hS«^^ 
(365nm) ~C 5 t}M5IL7c T7 RNA * U 7— t? £$6E"f£ U 3 > f^-> h 9 £ 
i/-Tr7-Ol/*(vTF7-3) (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 83, 
8122-8126(1986)(l^gT? 1 B#P B ^&£-t»-£ (moi=2) (moi=2~3 N $f?g{3(i moi=2 

^ffl^e»tis) 0 mMZtfnmz-sZte^ mem -e 2 e^l^ Lacz mm f ^ 

^M-b>^*^r ^-r;i/^^^^- cDNA (pSeV (+18:LacZ)AF), pGEM/NP, pGEM/P, 
7£t>"pGEM/L(Kato, A. et al., Genes Cells 1, 569-579(1996)), %%ti?tl 12 
jig, 4/zg, 2//g, 4^g/dish &J;7J:ii>^d-77^;* 5; H pGEM/FHN 
g/dishAP^., Opti-MEM(GIBCO) (;MU SuperFect transfection reagent (1 
/zgDNA/5//l OSuperFect, QIAGEN)£AtU MMX' 15 TlOTBgL glUWt 3% 
FBS£^&Opti-MEM 3 ml tlAftfe DNA-SuperFect m&ta&im&tZ&tilLZlgm 

btzo 3 i$ibi«*& mmzs itmz^zte^ mem 2 mmi, t->>/? 

-D-77t; 77; 5/ h* 40 #g/ml (AraC, Sigma) £HJ7^>> 7.5//g/ml £^ 
tfMEMT- 24 mm^bfzo tgn±M*mm%, MEMJgHl(40# 
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g/ml AraC, 7.5/zg/a b U7*v>£^&) iZfi'MZ tifclOO mm U ffll 1 
© F «3ES LLC-MK2/F7 iiiMM 5 ml £fijf L£ 0 £ h (1^*480^^ dft 
£><D«h±?i£[IliKU €ti^n P0-d3-tf->7>£: Lfco P0-d3 U y h £ 
Opti-MEMtgife KML (2xl0 7 cells/ml), m&mM* 3 @l§ t)lLt 
lipofection reagent DOSPER (Boehringer mannheim) L(10 6 cells/25^1 
D0SPER)Mt 15 »|Lfei, F83I LLC-MK2/F7 *£»M;: r 7 >7 7 x 7 
vaXlO 6 cells/well 24-well-plate) U lfil7S£^i;&^MEMt£flii(40//g/iiil 
AraC, 7.5>ug/m h ';7^>>£#t?)T"tgiiL£o ig#&7 B g ^±^^HUK U 
Pl-d7lt>r;i/^ Ufco £ ?>(;±if ±S^12-well-platetzjtUfcF^^ LLC- 

mzmmmmz wammmik, mmm i%mx-®ffi&\.tz'&, 

£&^MEMigflt!(4(Wnil AraC, 7.5//g/m h 'j 7"v >£^t?)T*t£H Lfco 

7 0gtc±iii£[5]J&U P2-d71t>7;i/hL£o £<b£±7it±fi£ 6 -we 11 -plate 

KJgUfcF&S! LLC-MK2/F7 37°Cll$F B Mf^ MEMigfife i^Tr-Hlft 

&Ltz'&, M^S^OMEMigilb(7.5//g/m h U 7**> > £^tf )T"tg# t fee 

#&7 Bg£±?I£[I]lKU P3-d7tt>7;i^L£o £ t>lz±.m±m* 10 cm plate 

(C^feF^ LLC-MK2/F7 $ffl«(Z 37 °C 1 BSFbMI^ MEMigttil 

rfbfcgL M£^£&^MEMtSm(4(Wml AraC, 7.5^g/m HJ7^>£^&) 

-r-JSiiLfco tmm agt±«^[HiRu> P4-d7u>7vi/£ t£ 0 

<LacZ%mmm(Dt) t> > h fc £ 3CIU©}iJ£(LacZ-CIU)> 
LLC-MK2 2.5x10 s cells/wellT-6 well-platel3S§£, 24 n^ZWks 

mmz<a£te^ mmm -e 1 P3-d7©i/io#^^ij^MEMt$tfeT» 
zi °c i mmmm'ik, mmmx— @ft#u io%mi^^^t?MEMtgm 1.5 

ml £MLfco 37°C-C3B^#^ M£/?-Gal h (Othn^i 

>4±) CctD^feLfco 3H]CD||^©^4EI4 4(c^f 0 LacZ &&Htt!fflJM 
fc^/LfclS^ ^-rnc^-e^ P3-d7-tf->7>l;i:fc^T lxlO 6 CIU/ml ©<7-f 
;v 7 tl T ^ § Z i: #fc o tz o 
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<SeVyy AcDNACD^> 

t?4)V7> (SeV) ±&f; AcDNA, pSeV(+) (Kato, A. et al., Genes 
to Cells 1: 569-579, 1996)©cDNA(I#rfc& A^ot I if-f rfc^jUS^®**- 

h >> y * >v t mmmm^> v-f* ® rat « a l „ * a#& £ ut a s t\ b 4 

5(A)©«fc-5£pSeV(+)£Spfi I/&7 It'MLfclSffr (2645bpK C7a 
Bfffr (3246bp), SVCia I/^RItMlfeiK- (5146bp) ^^ti^tiT — 
xm^mX'^m, tRMtZ'^V&WQtoL, QIAEXII Gel Extraction Syste 
i (QIAGENM) -CE1JK -HHHLfco SpA It-^b LfefflfM-liLITMUS38 (NE 
W ENGLAND BIOLABSttS^K CI a IX-ffiit LtzWifrtCla l/Eco RltfiBfc UfcWtftt 
pBluescriptll KS+ (STRATAGENEM) £7>f 7-^3 > U 1t7^D-^>y 
tfeo Wt^XNot I+M bGD^Alw&Quickchange Site-Directed Mutagenesis k 
it ( STRATAGENEM) £{£o£ 0 ZtlZtMOmXlzm^tz?? 4 V-ttNP-P^f 
(i-fe>^|g : 5' -ccaccgaccacacccagcggccgcgacagccacggcttcgg-3' (lE^JS^- : 1 
9 ), 7 >^-fe >^i| : 5' -ccgaagccgtggctgtcgcggccgctgggtgtggtcggtgg-3' (BE 
?'JIMj : 2 0)> P-MP^T'Ji-b >^iM : 5' -gaaatttcacctaagcggccgcaatggcagatatc 
tatag-3' (K?'J#-t :2 1)> 7 >?--tr >*$i : 5' -ctatagatatctgccattgcggccgc 
ttaggtgaaatttc-3' (@E?'J§^ : 2 2 K M-FF^ii-fc >*fji : 5' -gggataaagtccct 
tgcggccgcttggttgcaaaactctcccc-3' (SJIIff : 2 3 K T>^-fe>^H : 5'-gg 
ggagagttttgcaaccaagcggccgcaagggactttatccc-3' (@S?iJ#-^ : 2 4 K F-HNPalT*^ 
Hr >XtS : 5' -ggtcgcgcggtactttagcggccgcctcaaacaagcacagatcatgg-3' (ffi^J#^ 
: 2 5)> T>5 L -tr>^0M : 5' -ccatgatctgtgcttgtttgaggcggccgctaaagtaccgcgcg 
acc-3' (6E?'J#-^ : 26), HN-LRBTtiH? >*fl : 5' -cctgcccatccatgacctagcggc 
cgcttcccattcaccctggg-3' (KfllS-?- : 27), T>5 L -b>X|M : 5' -cccagggtgaa 
tgggaagcggccgctaggtcatggatgggcagg-3' (@E?iJ#^ : 2 8) ^ft-eft^fftU 
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mm t Lxmmiz sail /sphm ft, mm. mmim&mXs fhnf^ mimizcia 

l/Eco RI»fM-^^n^ti±IBT"+T-7'^D-n>^bfe^c7)^ffl^TQuickchange 
Site-Directed Mutagenesis kit© 7*o h ?)HZ'&\,\ a9A£ftofc 0 agAUfc* 

4? J AcDNA-N7-b>7'J Ufeo ^©*£^ 04 5 (B)©cfc o (C#3i^P^{3fffc 
HNotl^^Atfe5?i^ (pSeV(+)NPP, pSeV( + )PM> pSeV(+)MF, pSeV( + )FHN^J:t>' 
pSeV( + )HNL) ©-fe>^ t> 4 ;i/7s7V AcDNA£1t^ L£ 0 

jtfc^&3I*£JE£>;t#>©l/tf-*;i£^ Itt hfrWmT)\stiV7*Z7 
r*~te* (SEAP) &PCRT-t»-y^D-zi>^Lfec 75 4 v-MtAsc I ftJUHMI 
h Lfc5' 7*5 : 5' -gcggcgcgccatgctgctgctgctgctgctgctgggcc 
tg-3' (lEEIS-^ : 2 9K 3'75-rv— : 5' -gcggcgcgcccttatcatgtctgctcgaagc 
ggccggccg-3' (IB?'J« : 3 0) ££fiKU PCRfcfrofco H^UipSEAP-Basic 
(CLONTEOfttSD, tourbo DNA#lM5-*f (STRATAGENEttS) 

Ofco PCR&, Mto&Asc ItJififlsU maScttt<fcD«f» • HUKLfco t7^D 
>7*-f37*5* ^ KilLTpBluescriptll KS+©Ato£ IiM hCT^f^n- 
~>7*"tM h (/toe I-^sc I-Swa I) i:^>>7*7;i/-^SSe^J-^S/7*7;i/^tf 
-a ^t^DNA [-fe>7ig : 5' -gcggccgcgtttaaacggcgcgccatttaaatccgtagtaagaa 
aaacttagggtgaaagttcatcgcggccgc-3' (E?!J#-f : 3 1), 7 >^-fe >7tl : 5' -g 
cggccgcgatgaactttcaccctaagtttttcttactacggatttaaatggcgcgccgtttaaacgcggccg 
c-3' 3 2)] fcffl*&A,£*0fcflsK bfe (H4 6) 0 C©757S. 

b*©/lsc HM rtcMC! • 0JRLfcPCRjl«5-<7'-^3>U ^D-->7*U 
fco cn&AbM7f^bUTSEAP«^WfM-S*aaS&7fEIJR-ll»U ±I3©5 
mM<D*>n *?4 ;U77V AcDNA£pSeV18+©iVoi IiM r£*tl**l5 ^ 
^3>Ufl^&A,£o £ft^ft©^;i/7^*-£pSeV(+)NPP/SEAPs pSeV(+) 
PM/SEAP, pSeV(+)MF/SEAP, pSeV( + )FHN/SEAP x pSeV(+)HNL/SEAP* s trjpSeV18(+) 
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/SEAP<h Lfzo 

LLC-MK2«£2xl0 6 cells/dish T'lOOmm^*- Mia§£, 24M&tg#&, 
V7l/>i:UVIILfeT7*Uy7- \z*%MtZ> UD>ft> r r 7**>-7»?-1' 
(PLWUV-VacT7) (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83: 
8122-8126,1986, Kato, A. etal., Genes Cells 1: 569-579, 1996) (I^Sfmoi=2 
t'mf»tf;„ «^^LT*^SEAP$:M^^^#-tr>y^^^;i/^ 
cDNA, pGEM/NP, pGEM/P, £ £t>*pGEM/L£ ^ft^il^/zg, 4/zg, 2,ug, StH/zg/dish 
©fthb-eOptiMEM (GIBOCO BRL£t®0 110^1 ©SuperFect transfection 

reagent (QIAGEN&SO ^Atitl^U ^t?15t>;&§^ S^ftfC3%FBS£ 
^t?0ptiMEM3ml$:iP^, LT3~5B#^^« Ufco tgH&> 

£^3;&^MEMT-2[I]&&U ^ h is>j3-D-7? MS 7?; K (AraC) £^t?MEM 
T*72B#P^ig|tLfco 3ax£>©*fflI$£[I]iKU y h £lml©PBST:!^® L> fllifg 
M^3Is]^t)^tfeo Ctl^^lOBPeWP^^feH^tllOO^l^L^ 35°CT»3 

cti6iHiiRb7cra^^^{cio- 5 ~io- 7 ^^Rbxmm^mmL, mmizmm 

Ls^$LT-80 6 C{Z^ h y 7 Lfco^n-?n©^^;i/^^7^-^^SeVNPP/SEAP 
^ SeVPM/SEAP, SeVMF/SEAPs SeVFHN/SEAP, SeVHNL/SEAP:}3<fcl>*SeV18/SEAP^-f 3 

)o 

< 77 7 v -fe tz £ 3 * * -o$j/£> 

CV-l«£6well h(Zlwellfefet>5xl0 5 cells-roK^> 24^ig#b 

feo PBSftM, BSA/PBS (1% BSA in PBS) T-10" 3 , 10 \ 10"\ lO" 6 , 10" 7 H« 
LtzmmZ-SeVZimriM >Jfi^-y3>La pbst^^ BSA/MEM/T#p- 
* (0.2% BSA+2xMEM^fi©2%T#D-;*£^&Lfc&©) £well&fc D3ml<r 
oIIU 6Br H 137°C, 0.5%Ti£#Lfco ^H&> MlQ^t J -Jlffi® (x# 
y-;i/:M=l:5) £jjn;L, 7*"D-7ti:*)(:i4Lto PBS"? 



WO 00/70070 



- 72- 



PCT/JP00/03195 



3_s<-is3>Ltzo PBS-£H[a]»t£, 200&#*RLfcAlexa Flour™ tliH^ln 
OV-^\g(GiH) (Molecular Probett) ZtiQZ.TMUX'imm<< 3 > L 

fee PBS-eHH^rf^, ^y^-^T^-rif-LASiooo (S±7^t;ua) r* 





9 45- (pfu/ml) 


SeV18/SEAP 


3.9X109 


SeVNPP/SEAP 


4.7X108 


SeVPM/SEAP 


3.8X109 


SeVMF/SEAP 


1.5X1010 


SeVFHN/SEAP 


7.0X109 


SeVHNL/SEAP 


7.1X109 



LLC-MK2«£6well 7V- Mdlwell&fc D l~5x 10 5 cells-fogf^ 24Jffg 
J&U SEAPTy-fe^frofco Ty-b ^Reporter Assay Kit -SEAP- (mm) 

x-m\ j -f^-^y^v-r-tf-LASiooo (^±7^;ua) T-sij^tfeo 

ffi(iSeV18+/SEAP©fil^l00^ LT^n^nil^ffi^ LTaLfco H4. 
Stz^tfc^l-ncffigtSEAP^e^^lfAUfe^T^SEAPrS^^fcB^iifc 
o SEAPrgWi^yAcDT^H^S-r-St^oTT*^, -r&fct>S83a*#T#o 
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[IM 1 6 ] ^y;i/^^AF-HN«M^(Zj:S^^SeVii*i^6D[p]± 
3i£^Tt^SeV^;i^©mi T7 RNAtf'J ^ y— {f^^tUS. 

mtf-®ftw,m 1 1 43 d , nnm o fc -^©mt- 1> t n x #j* m -r^.^ 

£>ftTl^£ (Lamb and Kolakofsky, 1996, Fields virology, pll89) 0 -£tli&FHN 

(F^ct^HN) ^^1-2)^^-«$*e-r-2>Ci:(zJ;i9^^^^ 

mm t £> C t £*fcfit f £> d £ IZ J; 0 FHN#*& t> 4 )IX 0lR» § < |p]± L 

l0cm|fflBatg»m(zl00%zi>7 U> M3&^£LLC-MK2« (lxl0 7 /dish)£ 
PLWUV-^S VPis — T £moi=2T' (C * V ^ T 1 8# RB& , d2EGFP^:Jg« f § 
FHN^^cDNA (pSeV18VAFHN-d2GFP (nMM 8 ) , pGEM/NP, pGEM/P, pGEM/L, 
pGEM/FHN$r^n«e^ 12^g/10cm dish, 4^g/10cm dish, 2>ug/10cin dish, 4ju 
g/lOcm dish, 4#g/10cin dishCDfii£T-rS£L (final vol, 3ml/10cm dish), 31 
fc?m\Um SuperFect(QIAGEN)£/B^T, mMLtzF'R.&tJ Jizvnffi&tb 

mX'3®m®L, fgM^(1000rpm/2min)T"SiJ^tifem>&iIIlRU ^>hi>>/? 
-D-77tV77;^F (AraC)40/ig/il, SIGMA), h V 7*i/>(7.5//g/ml, GIBC0) 
& £ t? © Mrf MEMigfifc 1 & A t > « £ #P x. > -m tg# L & o %m \z m M U & 1 Ocm 
2/-fr-l/"ei00%3>7U>htJ6co tzYW&ftmm*. 7f 4 ;i/*AxCANCre 
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*Moi=io-e«si»«&& % mm, mm, mm, 2s @, 3B@©»^^n^n5mi 

PBS(-)T*-[I]ft^U cell dissociation solution (SIGMA)tC J; *) Mmzmtf b 
sfaii3a^(1000rpm/2min)-t"«^ftto,AraC(40/ig/iiil, SIGMA), h 'J7°v>(7.5 
Ag/ml, GIBCO)£^tf©?£jfllMMEMi£ii!lMU FHNft^-j? ;i/X©W#flgb 

(po) tz*n^-iftjg#Lfco mmmm&2BB?nftnmmt!im*um 
^bfco »iiL*^t*©i^ (£) ici£^> mm*mmistzWi& (£) a 

U 10 7 «/mlCDO P ti-MEM^ttfe (Gibcol)!::^ U 30^14^ Ufc 7 -fe- h 
£1881 U ^Ja|g#UT2a^©FHN±t^MI!g(3l0 6 cells/lOO/zl/wellii&U 
AraC (40^g/ml, SIGMA), h V > (7.5//g/ml, GIBC0) £^&®Mlfil?iMEM*g 
37°C 5%C0 2 ^>dr^^-^-T2BTO#bfePUfflTC#±ii©e;^;b^ 

*fffi^ciu-GFPT-»Lfc (^4) 0 mmMmm&4 nm-zi^j ;i>* 
(Dmmwmtim&bbtif. mm e mmimvmi&mmiz «t sit (sa^a^ts 

15 tMBXBMM L * V ^ C Jt ^» 1 (MS tc ± -3 fc • 



14 ^T^&AF-HNJ 




GFP -CIU 


xl0 3 /ml 


FHNcell+ad/cre 


FHN cell- 4h 


6h 8h 2d 3d 


8-10 6-9 


80-100 70-100 60-100 20-50 
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s tX*MHlbZZ.£1fimU2tl1± (H5 0)o 

IftU 4BB©«€ : ?IIAIBftGFP«3UBJB©*»Tf«^fc. F*<fcV 

vsv-g) (i, fitvsvm^rtjftttc^ftjqiiw^Btoenfc^ *#©Mft&*rf 

3-fe>*W t>4)V7s (HI* F,HN) Tl±WIM#ffa&e>i'Ufcfrofc (13 5 l)o Z(0 

ztfrt>, *mmmxn n & •> * ^ * « c vsv-g# >;^i^t5^>a 

— K^-f r©-b >**^ 7 f t:& i> s ifittfc «t >o *®iS$IH4#ft£WK:«i*. ^ 
9 3 Fit£^F:fc«fcOT3tfc?£:fc£bfc4V A^n^a-F 

^;i^!§lfe«©:tg#±^£^Ts yaiM»^fTl\ Filter 
F^J;i>«fe^^^^Ufc^yA^Wt-Sv^--K^^^-b>^^^;u^© 

£±/f£-t>\ SW41D-*- (Beckman) T*29000rpnu 15~16ff#figM>l>£*T ofco 



WO 00/70070 

• 



-76- 



PCT/JPOO/03195 



itzo %(D^s F^£M<^>a- Y$J7*:ynt>'()V7,X\$, t> 4 

)\/7,&&<D$ W^ft&cfc^HN* >A7K N VSV-G?>^7flte|5j7^7v3 >(C 

a- K*-r 7*-b>*w tp-oizxiz. 1 1 ? -< )\<7,&Jko$yn>7%, vsv- 

tizzttrnm^titz (ins 2) 0 

[HS£0y2 0] F«fc^F££OTjtfc^£^£Lfc'7V A^tt^ya-h' 
* 4 7°-tz > *W < )l 7 t cfc 5 ^JfiUjJcJglSSJfc© @>i 
FJt£^ * l±F , HNite^ * Lfe^AHt3'>a-^-f7 , -b>^ 

3Bi(Il% h U#«MM^iD^4 o CT-30^M^ GFP£$g5ILk«!$l 

fl&MftiSJ&ufco ^©*£3i> mfc?zk&Ltz?; Atntztm* (Sev/ 

AFs jSilFVSV-GT^a-KftLfc SeV/ AF(VSV-G)) ya-^^7t>^-) 
%i,*.-Y*4 7 J e.yy4t>4)\s7, (SeV/AF-HN(VSV-G)) X\Z, !««±£<I 

m±±<&t*x\<\i£^z tifimbfrttt^tz (H5 3) 0 

[H»J2 1] Fjt&f&fcfcLfc^V A^-rsvsv-G^a-H^-f 7--t>y 

■7^7©«3W&> «BJfimB!feft3 BB©4IWat:«3HLfcGFP**Flow 
cytometory * ffl ^ T L fe .FJtfc? & t >f 7 A ft * t 6 *s a - K * 'f 7* 
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«HRA-e©^a¥«, iic-w2mmt&tA, ¥£m£t£fr^tzt\ mm^(D 

Jurkat/TO-eteU3> b D-^htt^LT 2f^IJS©Fa^^^^Ufe^y AS: 
5 4)o 

<NGF/SeV/AF©ffii/i£> 
NGF/SeV/AFOS«|JEifctt±iB r x>^D -77*7 X ^ K + F %£$ij!3£j|& j lz 

n-Dxn^fzo &tz, $ 4 $ -ommt, i/csev#»j * n-j-Mmzm^tzjjm 
izn-izn-otzo 

<NGF/SeV/AF0^;i/X^y A«(RT-PCR)> 

NGF/SeV/AF->^;i/^yy A (05 5 ±) .tIBt -5 7c#\ LLC-MK2/F7«BJ»*> <£> 
m&£tltzt%m± ; M*M>blstzik, QIAamp Viral RNA mini kit (QIAGEN) T"-£© 
7D Vzi-)HZ'ftiZMmiti*'n-otzo Z\(DRM% SUPERSCRIPT™ ONE-STEP™ RT- 
PCR SYSTEM (GIBCO BRL) DRT-PCRO^^b- r £fiJU3«fctfPCR&fi ; o fco 
^BSg|(i> ttin^SeV cDNA (pSeV18* b( + )) (Hasan, M. K. et al., J. General 

Virology 78: 2813-2820, 1997) £ffll>7c«, PCR7°^ -i v— {iNGF-Ni:NGF-C^:ffi 
^tfTofco NGF-NiZOUTIi, 7*'7-r* : ACTTGCGGCCGCCAAAGTTCAGTAATGTCCA 
TGTTGTTCTACACTCTG (iE?(J#^ :3 3), NGF-CCoi^TteU ] ) 7, : ATCCGCGGC 
CGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGTCAGCCTCTTCTTGTAGCCTTCCTGC(E^iJS-t 

: 3 4) £{£fflLfco *©*g^ NGF-NfcNGF-Cfc&:7*7>f v-£ffl^fc»£Jis R 
T^T-eN6F/SeV/AFf±NGF(C«p^W&^> F#ttffl£nfe«#JH#Cfckrt> Ktt 
tta*ti«c*ofe (0 5 5T)o 

mmm2 3] NGFafi^iJfwufcF^^ssevciiiMiftftt^a-rsNCFa 

fi©£fi£:in vitro*S<M£ 
«St>*NGF^fi©^^(i, jtfll0cm^^«ifig6cni7 , b- h nonconfluent 
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t Jf*$"B-fcLLC-MK2/F*^ttLLC-MK2ttllfiSffl^rfTo fc. NGF/SeV/AF, 
NGF/SeV/ A F-GFP&LLCMK2/F MffilZ. NGF/SeV£t>* GFP/SeV LLC-MK2 AS IZ 
m.o.i. 0.0n?J8tfe£'fc\ 7.5//g/mL©Trypsin (GIBCO) &##jfo?S£^£&UMEM 
Jfc«n?30Hi&*bfc« 3a^(5(ilOO%c7)mM^ L fe^[; N Trypsin WM^r 
& £ -a £ & t ^MEMtgJtetz #m L !E K 3 B IB] L fc o * ft ^ti©ig#±rit * [UK L 
, 48,000xg(3T60^)S^^s ±}f(lo^-tNGF^fi©£g&t>'in vitrorSttli]^ 
fcfrofco *HWJT"«, Ffc&S*SeV (NGF/SeV/AF, NGF/SeV/AF-GFP) (EI 5 5 
$:LLC-MK2/F«t^^i±Tl ^^\ US m.o.i. (0SA«lrt^tt3) *m 

NGFMficD^M(iELISA KitT-&3NGF Emax Imrauno Assay System (Promega) £ 
fclfflUfco yu h3-MZ%tt*m<Dmmzm?tzo NGF/SeV/ AF, NGF/SeV/ A 
F-GFPStJ f NGF/SeV©^MflS^#±^ft'(3l±^n^n 32.4^g/mL, 37.4/xg/mL 
10.5Ag/iL©NGFSe©#£#«B3ftfc. NGF/SeV/ AF, NGF/SeV/ A F-GFP 

©««tgit±» * t i± N mm^omm a uNGF/sev©««i£«± 

NGFHe©invitrorSM^(i, -9 h D ©^W«T*S^tS#lgSS0m# 
«iliia^i[»*^'C©4#ltj*fStt*JB»tffo& (Nerve Growth Factors 
(Wiley, New York), pp. 95-109 (1989)) 0 J&£10Btft©- , 7 b Uffi«t U^ffittlg 
®£IR»)tfJU 0.25% Trypsin (GIBCO) T;37 0 C 2Qftmm&ft® Ufco 100 units/mL 
©penicillin (Gibco), lOOunits/mL © streptomycin (Gibco), 250ng/mL© 
amphotericin B (Gibco), 20 // M © 2-deoxyuridine (Nakarai), 20 // M CD 5- 
fluorodeoxyuridine (Nakarai), 2mM L-glutamine (Sigm)RV^5%(D]kM^:'stsM 
?)lD-Z(DV-ttmt%m*{$m U96-well:7l/- h tlwellifefc ^5000{@©« 
*ft-eJSit&HIJ&Lfcori/-Mipolylysin3- r Lfc96-well:7b- KIwaki) 
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feMKlaminin (Sigma) X 3- h lt?l Lfco «#PI»3>Fd-K^ 
S NGFg S & li ft £ MS! U fc SeV!S& & © flf*± * ftfiD L fc o 3 B K$tfTF 
T-*Hlii§£il^"f S^ttll, Alamer blue (CosmoBio) £ML hn>KUT(ZJ: 
-5il7G?£&£*itf i:LT (530nmT«M Lfc59(ta©SMS!J**«!£) £«©£ 
*£*Tofc 0 3>hD-;i/ (NGF^SDML) S^SeV/ttM-GFP (GFP/SeV) ©fi 

^M^#±r»©« (i/iooo*«?) ?&mm&<D£MM**tmyt&fe-c&-3 

tztiK NGF/SeV/AF, NGF/SeV/AF-GFPSt>"NGF/SeV©^^|fflJ!S^#±^^^*P ( 
l/1000#fO f^Cl^tZctD, ^^m^3iJg©±#* s l 1 ^ti^W^^<^ 

LT^3fc*!l»<**lfc (|5 6)o €LT, *©»iELISA£«fc t> 
^fefcNGF^fifi©»{CEi(t-?)^T"feofeols|^©C:i:*s^^TT-^6<J 
£*£&£*U NGF/SeV/AF, NGF/SeV/AF-GFPWW/SeV©MMfl$^#±^£ 
8ftrr*Cfcfc«fc»K £»J|gft(Z)itjU]2:n*«e$je#jR^n«$n& (05 7) 
o BP*k NGFJS*F^S!SeV©^(z«fco"r*31^naNGFJi?SttSi:LT«3SL 

1) Adeno-Cre©moi£^zSff$|g| 

m% 3Adeno-Cre©moi TLLC-M2/FM&£ -tfFS S ©3*5E£S§# LfelS 

moi=l©^^(lJt^moi=10©®^SlM^Tie^ofe^ (05 8), 8§#&6h 
, 12h, 24h, 48h^©&M£ia^££C:3, l^ftfcg§zi&48Bf F^i KFgfi© 
&SS;W^ fee 

moi=u 3, io, 30, mzmmizm^Lxmmommmt^mm^zmm 

staoM^tt^ss^nfe (i5 9) 0 

2) mim 

LLC-MK2/F iZttlsZ Adeno-Cre{£ oTFgG©^JI£^2iLTfr£7tt£T*l&ttL 
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MisTfrb 20tt t X- mix u tz mm ftm e «jb & u - if -saw* * ffl 

LLC-MK2/F«W!S£Ai'U -W«*Ufcfc, Jgf«l*flfc!>l»*PBST?- IDi5fc& LTfr 
, 3.7%CDFormalin-PBST*5^^@^tfc 0 PBST-«£-Ih]» Lfc&> 

0. 1% Triton X100-PBS-C5#MM L T * &*zJ 1u ±- )ltn,M y -236 ) ( 100 
«#«R)kFITC«»Uj#tt^^*IgGtt(*:(200fS)©«I^IBIia*MtT^ S&tc 
PBST- ITU-if-iM^feotliUfco 

*©|g*s 7<tg^T*IH^bfcm©FMfi©^S(3Mli^^ofc (06 0) 
o JBlBWt:*, * LTSeV©JB»tt!:M«K:%S«56i:M3&«li**ti«C3&»ofeo - 

20ft g * t" t fc « * ftfttS^Tf IBte ©F^ ©#£#*£ ZM^tzt 

z.h, i5tt£T-*t&M#&*>ofc#, *nw±ttfttfcioiBi*itFse©«S'fb 

IftlRl^WS^ixfc (0 6 l) 0 

mmm 2 5 ] G¥?-ciutwsev-cwt(Dmmm^ 

2mM(Dl3mz&%Cl\J (Cell-Infected Unit) (DM%.&mZffiMmfc*m^tz 
0 LLC-MK2M£2xl0 5 cells/disht:12wel 1-platetBI 24B#TO#^s Jfllrf 
^r^- ^ t ^MEMl^Jfe-r- 1 Ltz'&, SeV/AF-GFP£100,ul/wellT'Ji& Lfco 15 

Jfllill&^S3S:^MEMJ»ffll*lil/wellJl0it> 3 &fc24l$IBm#Lfco 
PBS(-)T?3[l]i5fc#Lfc^ M£&$£tt(imO#M5#gMgK ,«£0£-f 
7th>^l ■l/welliDx.ilt.lwlfc&lft^ Htf8«£ttfc(tf)10#M5 

{jW*(DN-l)£300Ail/welli)Q*, 37"CT-45^RI-l' >4ri^- h Lfe^ PBS(-)"C3 
Elffi&U PBS(-)T'200fg«Ufem^-9-^IgG(H+D)m^ti^-^iJ ! i;i*: (Alex™ 
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568: Molecular Probestt§a)£300/zl/well]bn;i^ ZTCX'ttftm-i >*a^- r b 
tzo PBS(-)T?3Illi$fc&bfc^ DtlllT (Emission: 560nm, Absorption: 645nm 

MMttX SeV/AF-GFP ^100^1/wellT"^ L15^^, lfil?i£^£&^MEM 

£ i mi/weiisn^. £t>iz2mmtm'&, mkom^vj^rizmm^nmm 

m.T (Emission: 360nm, Absorption: 470nm7 ^ )W -: v 4 #ttS0 T"GFP^3S 

PI#0^3S!a*«ftbrH«*i¥flliUfci:^5s &*?&*BW£^ bfc (H 
6 2 ) 0 

1) -b>**^ 7^ ;i/7 (SeV) ±:g$VAcDNA, pSeV18* ©cDNAcD^rV A *©l> < 

4 h*&»fc*(Dz*-hi'7i-)itMmmmife^7i-)i(DmzmALtzo 

1) aHA£&£bT&£1\ pSeV18* £Eag IT-igfl; bfcJBrtf" (2644bp 

K ClalT-^bLfcKrK- (3246bpK Clal/Eco RIfM bfctffr (5146bp), St>* 
Eco RIT*?£{bbfcSfr# (5010bp) £^ft^*i7#n-*mm&i&T-#fSL §£^-f 
5M> K^WOaiU QIAEXII Gel Extraction System (QIAGENttS) T-0JR • Iff 
ILL Eag IT'#fbbk»rKmiTMUS38 (NEW ENGLAND BIOLABSMK Cla IT* 
#HbbfcWK\ Clal/Eco RltfiBfb bfcWfr, StfEco RIT-?j=Hb bfcSrfrli 
pBluescriptIIKS+ (STRATAGENEttSS!) >f 'F-i' 3 > U ^^^n-->^'b 
fee Sc^TIWISBSIIt-f h CD fiS? ^ . SAfcttQuickchange Site-Directed 
Mutagenesis kit (STRATAGENEttK) &<£ofc 0 

h©Sft«t;ttSal I: (-fe>*tl) 5' -ggagaagtctcaacaccgtccaccc 
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aagataatcgatcag-3' (S2?iJS^ : 3 5), (r>f-t!>*$0 5' -ctgatcgattatctt 
gggtggacggtgttgagacttctcc-3' (iB?'J#-*f : 3 6), Nhe I: 5'-gtat 
atgtgttcagttgagcttgctgtcggtctaaggc-3' (BB^JS-t : 3 7 ), (T>^-fe>*fj|) 
5' -gccttagaccgacagcaagctcaactgaacacatatac-3' (IiJ?iJf|-?- : 3 8), Xho I: ( 
-tr > ^ f M ) 5' -caatgaactctctagagaggctggagtcactaaagagttacctgg-3' (IB?!)!^ : 
3 9), (7>5 L -fe>^fl) 5'-ccaggtaactctttagtgactccagcctctctagagagttcattg 
-3' (@H^iJ#-t : 4 0), i^cfcJP&if^Afl&NP-PFel : (-fe>*IIO 5'-gtgaaagt 
tcatccaccgatcggctcactcgaggccacacccaaccccaccg-3' (IB^U^^ : 4 1), (Z>5 : - 
-fe>*tl) 5' -cggtggggttgggtgtggcctcgagtgagccgatcggtggatgaactttcac-3' (SB 
: 4 2 ), P-MFd! : (-fe>^iM) 5' -cttagggtgaaagaaatttcagctagcacggcgcaa 
tggcagatatc-3' (iB?0#^ : 4 3), (7>f-b>^II) 5' -gatatctgccattgcgccg 
tgctagctgaaatttctttcaccctaag-3 5 (I2?iJ#-sf : 4 4 ), M-FHH : (*>*$!) 5'-c 
ttagggataaagtcccttgtgcgcgcttggttgcaaaactctcccc-3' : 4 5), (T> 

^-te >*tii) 5' -ggggagagttttgcaaccaagcgcgcacaagggactttatccctaag-3' (K?!J3I 
: 4 6), F-HNFh3 : (-te>Xfg) 5' -ggtcgcgcggtactttagtcgacacctcaaacaagcaca 
gatcatgg-3' (IB^JS-t: 4 7), (T^f-Hr 5' -ccatgatctgtgcttgtttgag 

gtgtcgactaaagtaccgcgcgacc-3' (BBfllM : 4 8 ), HN-LIH : (-fe>*iH) 5'-ccc 
agggtgaatgggaagggccggccaggtcatggatgggcaggagtcc-3' (@2^JS^ : 4 9), (T> 
^■■fe >^il) 5' -ggactcctgcccatccatgacctggccggcccttcccattcaccctggg-3' (IB^'J 
S-t: 5 0) £*ft*ft£fifcb£i&t;:ffl^fco *?A&, €ft^ft©0fr#£±l3l5) 
fcfclUK • fffiU cDNA£T-fe>7 U Ufeo 

2) © (-b>^fl) 5' -ggccgcttaattaacggtttaaacgcgcgccaacagtgttgataa 
gaaaaacttagggtgaaagttcatcac-3' (SE^JS^ : 5 1), (7>5 L -b >^IS) 5'-ggc 
cgtgatgaactttcaccctaagtttttcttatcaacactgttggcgcgcgtttaaaccgttaattaagc-3' 

(SE^'JS^ : 5 2) ££fiSU *n*ft©£fi&DNA& U >K<b U 85°C 2#, 65 
°C 15#, 37°C 15#, >^*^-&, SeV cDNA^l#&i? 0 
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^{ipUC18Sfc(ipBluescriptIIH© ■? t u--> 7? j h £f;|*^> 

mn-mtt ^ v ±j^ts ~? 7 4 - t-pcr lt v 7 2 n - - > ^ t , c n * se 

V cDNA-N^jitfo T-^/icDNA-e©'j7^;i'^S«5g}i±H2©ii!3 ; fTOo 
fc&UBKJ: »K x>^D-rjge^^^liLfc^v Vift£>f ^a^^- 
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s 43<=tt>- (b) « (-) «-*«RNAi:tS£*S* ipe>«csa^#*^f 
2. (-) g|-#fgRNA#NP* Wi£fC, P*>^K S &<fctM#>^«£$g 

4. VSV-G* Wt*R££tf, fflt#5tl*»& 3(D^tM\zmm<D^W-o 

5. (-) $I-#iIRNA#-fe>^ -i7^;i,^{3fi*ti)v R^liP?,4 0^f 

6 . ( - ) «-#£RNA# £ p, {z fcfc^ fen-KLT^S, EfSfcl 1 £ 5 

9. m&mifr* 6m^ttifrizszm(D'<?*-<Dm&i:&T-&^z, 
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10. am (b) li£tt£«©i£lt#. x>^n-7°^>y^M$:^1-§ 

11. x*§ (b) H^(t^TOffi^*(c^^T, mmmz, x.y^u-7$y 
1 2. «^^^- ?)X> ^p_ 7 -^>;i/7H©/>^< huIB (- 

1 3. «^^1-§a:>^o-7'^>M^M© / i>^< t & lo#VSV-G*>^ 
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mi 



1/6 2 



6' 



v \/ V N/ \Jr v V 
N/ V \, \y 




65k 




FT TO LOG 
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anti-F 



anti-17 




1 LLCMK2 

2 LLCMK2/F+ad 3rd 

3 LLCMK2/F-ad 

4 LLCMK2/F+ad 3d 

5 LLCMK2/F+ad 3d/Vac Id 

6 LLCMK2/F+ad 3d/Vac 3d 




1 23 4 56789 10 

7 CV-l/F-ad 

8 CV-l/F-ad 3d 

9 CV-l/F-ad 3d /Vac Id 

10 CV-l/F-ad 3d/Vac 3d 



anti-F 



anti-F 




123456789 10 11 



1 : LLCMK2 

2 : LLCMK2/F+ad 
3 : LLCMK2/F+ad 
4: LLCMK2/F+ad 
5: LLCMK2/F+ad 
6: LLCMK2/F+ad 
7: LLCMK2/F+ad 
8 : LLCMK2/F+ad 
9: LLCMK2/F+ad 

10: LLCMK2/F+ad 
11 : LLCMK2/F+ad 



Id 

3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 




12345 6789 10 11 



1 : 

2 : 

3 : 
4: 
5: 
6: 
7: 
8: 
9: 

10: 
11 : 



CV1 

CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 



Id 

3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 
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7/6 2 



LLCMK2/F 
P1/24 well 
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9/6 2 

i 

09 



LLCMK2/F sup \Z 2> !® & 




LLCMK2 supfc<fc5S5Sfc 
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1 0/6 2 



mi o 




Probe: ;HN F 

wt t/ AF : wt /-\.AF 




I 
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1 1 



11/6 2 



Wt SeV 



dFGFP 



SeV(wt) 
RT(+) RT(-) 



I I I 1 

12 3 12 3 




SeV/AF-GFP 

RT(+) RT(-) 
I 1 I 1 



12 3 12 3 




1: +18-NP, +I8N0UIM h©#£<D*£^ 
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SEQUENCE LISTING 



<110> DNAVEC Research Inc. 

<120> Paramyxovirus vectors deficient in envelope genes 

<130> D3-103PCT 

<140> 
<141> 

<150> JP 1999-200739 
<151> 1999-05-18 

<160> 52 

<170> Patent I n Ver. 2.0 

<210> 1 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 
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<400> 1 



atgcatgccg gcagatga 



18 



<210> 2 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 2 

gttgagtact gcaagagc 18 

<210> 3 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 3 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 



42 



<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 4 



atgcatgccg gcagatga 



18 



<400> 5 

tgggtgaatg agagaatcag c 



21 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

tgccggctat tattacttgt acagctcgtc 30 



<400> 6 



atgcatatgg tgatgcggtt ttggcagtac 



30 



<210> 7 



<211> 30 



<212> DNA 



<210> 8 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

atcagagacc tgcgacaatg c 21 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 9 



aagtcgtgct gcttcatgtg g 



21 



<210> 10 



<211> 25 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: Artificially 



Synthesized Primer Sequence 



<400> 10 



acaaccacta cctgagcacc cagtc 



25 



<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

gcctaacaca tccagagatc g 21 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 



Synthesized Primer Sequence 



<400> 12 



acattcatga gtcagctcgc 



20 



<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

atcagagacc tgcgacaatg c 21 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 14 



aagtcgtgct gcttcatgtg g 



21 



<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 15 

gaaaaactta gggataaagt ccc 23 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 16 
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gttatctccg ggatggtgc 



19 



<210> 17 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

gcgcggccgc cgtacggtgg caaccatgtc gtttactttg accaa 45 

<210> 18 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 18 

gcgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ctattacttc 60 
tgacaccaga ccaactggta 80 



WO 00/70070 





PCT/JPOO/03195 



10/25 



<210> 19 

<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 19 

ccaccgacca cacccagcgg ccgcgacagc cacggcttcg g 41 

<210> 20 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 20 



ccgaagccgt ggctgtcgcg gccgctgggt gtggtcggtg g 



41 



<210> 21 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 21 

gaaatttcac ctaagcggcc gcaatggcag atatctatag 40 

<210> 22 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 22 



ctatagatat ctgccattgc ggccgcttag gtgaaatttc 



40 



<210> 23 
<211> 43 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 23 

gggataaagt cccttgcggc cgcttggttg caaaactctc ccc 43 

<210> 24 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 24 



ggggagagtt ttgcaaccaa gcggccgcaa gggactttat ccc 



<210> 25 



<211> 47 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: artificially 



synthesized sequence 



<400> 25 



ggtcgcgcgg tactttagcg gccgcctcaa acaagcacag atcatgg 



47 



<210> 26 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

ccatgatctg tgcttgtttg aggcggccgc taaagtaccg cgcgacc 47 

<210> 27 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 



<400> 27 



cctgcccatc catgacctag cggccgcttc ccattcaccc tggg 



44 



<210> 28 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

cccagggtga atgggaagcg gccgctaggt catggatggg cagg 44 

<210> 29 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 29 



gcggcgcgcc atgctgctgc tgctgctgct gctgggcctg 



40 



<210> 30 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

gcggcgcgcc cttatcatgt ctgctcgaag cggccggccg 40 

<210> 31 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 31 

gcggccgcgt ttaaacggcg cgccatttaa atccgtagta agaaaaactt agggtgaaag 60 
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ttcatcgcgg ccgc 



74 



<210> 32 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

gcggccgcga tgaactttca ccctaagttt ttcttactac ggatttaaat ggcgcgccgt 60 
ttaaacgcgg ccgc 74 

<210> 33 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 33 

acttgcggcc gccaaagttc agtaatgtcc atgttgttct acactctg 



48 
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<210> 34 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

atccgcggcc gcgatgaact ttcaccctaa gtttttctta ctacggtcag cctcttcttg 60 
tagccttcct gc 72 

<210> 35 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 35 

ggagaagtct caacaccgtc cacccaagat aatcgatcag 



40 
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<210> 36 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

ctgatcgatt atcttgggtg gacggtgttg agacttctcc 40 

<210> 37 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 37 



gtatatgtgt tcagttgagc ttgctgtcgg tctaaggc 



38 



<210> 38 
<211> 38 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

gccttagacc gacagcaagc tcaactgaac acatatac 38 

<210> 39 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 39 



caatgaactc tctagagagg ctggagtcac taaagagtta cctgg 



45 



<210> 40 



<211> 45 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: artificially 



synthesized sequence 



<400> 40 



ccaggtaact ctttagtgac tccagcctct ctagagagtt cattg 



45 



<210> 41 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

gtgaaagttc atccaccgat cggctcactc gaggccacac ccaaccccac eg 52 

<210> 42 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 



synthesized sequence 



<400> 42 



cggtggggtt gggtgtggcc tcgagtgagc cgatcggtgg atgaactttc ac 



52 



<210> 43 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

cttagggtga aagaaatttc agctagcacg gcgcaatggc agatatc 47 

<210> 44 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 44 



gatatctgcc attgcgccgt gctagctgaa atttctttca ccctaag 



47 



<210> 45 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

cttagggata aagtcccttg tgcgcgcttg gttgcaaaac tctcccc 47 

<210> 46 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 46 
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ggggagagtt ttgcaaccaa gcgcgcacaa gggactttat ccctaag 



47 



<210> 47 
<2U> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

ggtcgcgcgg tactttagtc gacacctcaa acaagcacag atcatgg 47 

<210> 48 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 48 

ccatgatctg tgcttgtttg aggtgtcgac taaagtaccg cgcgacc 



47 
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<210> 49 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

cccagggtga atgggaaggg ccggccaggt catggatggg caggagtcc 49 

<210> 50 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 50 



ggactcctgc ccatccatga cctggccggc ccttcccatt caccctggg 



49 



<210> 51 
<211> 72 



WO 00/70070 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

ggccgcttaa ttaacggttt aaacgcgcgc caacagtgtt gataagaaaa acttagggtg 60 
aaagttcatc ac 72 

<210> 52 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 52 

ggccgtgatg aactttcacc ctaagttttt cttatcaaca ctgttggcgc gcgtttaaac 60 
cgttaattaa gc 72 
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